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MATEMATHKA 
# 


J. M. TPOBMAH 


ACHMNTOTHYECKOE MOBEXEHHE PEWWEHHM HEJIMHEAHbIX 
CHCTEM, BJIN3KHX K JIMHEAHbIM 


(IIpedcmasaexno akademukom H. I. Memposckum 25 1 1956) 


Ilyctb JaHbl ypaBHeHus 
ax 


Get (1) 
a= Ay, (2) 


rye A—mfoctosnHaa MaTpuua nopagKa n; x,y nu f(t, x) —n-mepuple BeK 
Topp; j(t, x) HempeppiBeH Juan t >t) u x, Mpuwaymexamux HeKOTOpO! 06- 
JjacTH G, KOTOpas MOXKeT COBNMaaTb co BCeM MpocrpaHcTBom R”. 

B o6macru G f(t, x) yqoBmeTBopser ycoBnsaM: 


[fF (t, x’) — F(t, x")|<e|x’ —x"|, (4) 


rye g 3aBHCuT uM OT ft MIM OT ToueK x’ H x” (|x| O3HadaeT HOpPMY BeK- 
Topa x). 

IlycTb @, << @, <C...<(@s;— BCe Pa3JINUHbIe J[eHCTBHTeMbHbIe YacTH co6- 
CTBeCHHBIX 3HaveHHH MatTpuubl A, l<s<n. 

OG6o3HauHM, COOTBeETCTBeHHO, yepes E,(x) WH Ex (y) MHOxeCcTBa pelleHHi 
ypaBHeHult (1) u (2) c mMoKa3aTeIAHMH w,. MuomecTBa Tex x € Ex (x) HW TeX 
y GEx(y), AA KOTOPbIX BHINOJHAIOTCA HepaBeHctsBa |x| = 0 (e°**t'), fy li== 
= O (e°*"t’) pH too, OyyemM oOo3HauaTb uepe3 Be (x) H Ei, (vy) ¢>0— 
memoe uucso). Hox E}, [x(t)] Eh ly (t’)] Oy]IeM NOHHMAaTb MHOKECTBA TOK, 
yepe3 KOTOpble B MOMeHT ¢ = ¢* IpOXOAAT pelleHHA H3 Eh (x) Ey (Wt te 

Onpeyesneuue 1. Pemenna x(t) u y(t) u3 Ex(x) uw Ex(y) HasoBem 
| x (t) | 
| y(t) | 
WpaBsaimlumMu KocuHycamu x(t) u y(t) crpematca K HyJlo Mp too H 
|x (t) —y (t) |=o0(e°*) npu too. (B cayyae nocrosHHol matpuutr A v3 
nocyieqHero TpeOOBaHHA BbITeKaloT [Ba TMepBbIX.) 
He ey 

| y (2) | 
HeHHeM X OT Y, HJM IIpOcTo OTKJIOHeHHeM. 

Onpegeseuue 3. Cxaxem, uro ypaBHenua (1) u Ay peo peaceny 
CXOJHbI 0 (,; /), ecmH qua mo6oro t* >t, mexgy E,[x(t)] u E,[(t )] 
MOXKHO YCTAHOBUTb TOMeoMOpdHu3M TaKoOli, YTO pelleHuA x(t) H y(t), Mpo- 
xoqamve B Moment t= ¢* uepe3 cCooTBeTCTBYIOMMe TOUKH, OyAyT reomerpu- 
YeCKH CXOj(HBIMH. 4 

Ananorvuno olpeyeisetca reoMeTpHyeckoe CXOACTBO ypaBHeHuli (1) u (2) 
MO MOKasaTeJHO Op. 


FeEOMeETPHUeCKH CXOJHbIMH, eCJIH —>1 mpu too, pa3sHocTH Mexyy Ha- 


Onpeyeneuue 2. Ornomenne OyHeM Ha3bIBaTb OTKJIO- 
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: n 
I. Ilycrb o6nacTb. G copnayjaeT CO BCEM MIpOCTPaHCTBOM Rr ug=oe 
ce oti 
Teopema l. Ecau \ t™Rt'T® o (t)dt< +00, 20e B —npouseorvHoe ne- 

to 
ompuyamenonoe 4uCcAO; m, + 1 —naueolcluaaA cmeneHo mex INemeHMApHolx 


deaumeneti mampuuyot A, KomoOpble Ccoomeemcmeyiom cCoOcCMeeHHolM SHALEHUAM 
c Oelicmeumeaonomu vacmamu ©,; | > 0 — yeaoe 4ucaro, He Npeeocxodsmyee My, 
mo ypaenenua (1) u (2) eeomempuxecku CxOOHl NO (®,; 1) U oMmKAOHeHUEe 


cxoduelx pewenuil us E}(x) u Ep(y) ecme o(t—"™), xoeda too. 

Teopema | o606maer Teopemy aptopa (*).. Pesyabprathr Xuma, OTHOCH- 
UiHecA K JIMHeHHbIM ypaBHeHHAM BTOPOroO MOpsAAKa, NOKa3biBaloT, YTO OMeHKa 
OTKJIOHCHHH, aHHad B Teopeme |, TouHa (*). 

Il. Mpeqnonoxum, aro G ecTb OKpecTHOCTS Havasa KoopyuHaT u g = g(r), 
rye f— payuyc OKpecTHocTH, B KOTOpOH HaxoyatcA OOe TOUKH, Purypupyt- 
me B ycuoBuH (4). 

Onpegenenue 4. Ypapuenusa (1) u (2) HasoBem reoMeTpuyeCKH CXOj- 
HbIMH B MaJIOM 110 (@,; /), ecuM: a) Qua moOoro t* >t) MexKTY MHOKECTBOM 
Enlx (t)] w HeKoTOpoi uacTbio E; [y(t )] MoxHO ycTaHOBHTb B3aHMHO-O]HO- 
3HayHoe cooTBetcrBue ©, (f) Takoe, TO Yepes COOTBETCTBYIONNMe TOK B 


moment t = t* IpOXOAT reOMeTpHUeCKH CXOJHbIe pelleHHA x HM Yy; 6) cyulecT- 
ByeT He 3aBNCaulad oT ¢* oKpecTHocTb S) Havasla KOOPAMHaT Taka, YTO 


l % 
MHOXKeCTBO Tex TOUeK H3 E;[x(t*)], yepes KoTOpple B MOMeHT ¢t = f° Mpo- 
% iL ‘ 
XOMAT pelieHua, He MoKujatnutue S, upu t >t", coornercrBuem ®; (t°) OTO- 
l P l “ie 
6paxkaetca Ha uactb E; [y (t*)], comepxalyio Bce TOUKH U3 E, [y (t")] c qocTa- 


TOUHO MaJIbIMH HOpMaMH, TOMeOMOpPHO; B) pasMepHOCTH MHO«KecTB E [x (t')] u 
E} [y(¢°)] oqunaKosni. 

Teopema 2. Ecau @,< 0, ro<cl ‘u Oan ecex. r<f, ieee 

It 


S inp [MRE 


menonole “ucaa, mo ypaenenun (1) u (2) eeomempuuecku cxoOnbl 6 MaAAOM 
¥ z = 

no (@,; 1) uU omKAONeNUe CxOOHbIX pewenuti us E;, (x) u E}, (y) ecme o(t Cre 

npu t>o. 

Teopema 3. Ecau Onn ecex t <1 (fo > 0 — ao60e 4ucao) g(r) < Lr, 
20e L u *—Kakue-mo nonoscumearonole 4ucAa, mo ypaenenusn (1) u (2) 2eo- 
MEMPUNECKU CXOOHOLE MANOM NO BCeM OMpUYyAaMeAoHbLM NoKasAamMeAAM; OMKAO- 
nenue cxodnelx pewenuit us E;, (x) u Ex, (y) (ox<0) ecme o(e%?***)*)  npes 
t— so (¢ >0 Kak yeoduo maao). 

Teopema 2 o606mlaeT Teopemy axBtopa (1). Teopema 3 yrouHser pesyub- 
TaTbI pAfla aBTOPOB B TOM CJlyude, Kora MaTpHua A HMeeT KpaTHble coOcT- 
BeHHbIC 3HAYCHHA C OTPHIATebHBIMM JeliCTBUTeJbHbIMM YacTsamu (* *), 

Ill. Bygem cuntatb Tenepb o6nacTb G oKpecTHOCTbIO GecKOHeyHO yaseHHOL 
ToukH. Bextop f(t, x) MycTb yOBeTBOpAeT BMecTO ycnOoBuA (3) HepaBeHcTBy: 
lft, *Il<el+|. | | 

Onpeyeneune 5. Ypapnenua (1) u (2) HagprBaloTcA MOUTH CXOJHbIMUL 
MO (,;/) B OKpecTHOCTH OecKOHeYHO yaseHHOl TOUKH, ecmM: a) Mp M0GOM 

i 1 a f 
Lt; HEED STNG E, [x(t )] we mycro; 6) Aaa BcaKoro x u3 Ej, (x) cyulect- 
Byer -y @ Ry (y), TeOMeTPHYeCKH CXOMHbI C HWM; B) JIA JmOGOro HeorpaHH- 
ueHHoro y€E,(y), a Takxe ua mo6oro orpanuuenHoro y € Ej (vy) ¢ qocTa- 
TOUHO OOJbIIOH HOPMOM HaliyeTca X,. CXOMHDIT c y. 


co 


Teopema 4. Ecau w,>0, 8>0 u met 6 (t) dt < + 00, mo ypae-s 


2de B > 0 npouseoaono; L u ¢— Kakue-nubydb noaooicu- 


to 
wenusn (1) u (2) nowmu cxodnet no (wp, 1) 6 oKpecmnocmu GecKkoHeuno 
yoanennoli mouku Ww omKaonHenue cxoOHULxX pewenuti us E}, (x) uw Eh (vy) ecme 
o(t-(2)) npu too. 
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Ilycth g=g(p), rae p= min(|x’|, |x"|) (cw. ycnosne (4)). 
Teopema 5. Ecau wo, >0 u daa 0 >p,>1 y 


seri g 
§ (0) oS (In een ne : 


B>0, L wu e—kakue-nu6ydo noaosmwumenonole uucaa, mo ypaenenua (1) 
(2) noumu cxodnol no (mp; L) 6 oKpecmnocmu begKoneuno yOaaennoll mo4uKu: 
KAOHeHUEe CXOOHOIX peulenuti us E}, (x) u Eh (y) ecme o(t-"*® npu t—soo- 
Teopema 6. Ecau Ona ecex pp, >0 g(o)<Lo-*, ede L u «noao- 
cumeAbHol, MO Ypaenenus (1) u (2) nowmu CxXOOHbL NO BcCeM NOACIKCUMEABNbLM 
OKasamersm; OMKAOHeHUe CxOOHLX pewenuti us E,(x) u Ex(y) ecmo 
(e—*°2*) 4) npu tc (¢ >0 npouseoavno MaAo). 

IV. Ilyerh o6aacth G nompexHemy cosmajlaer co BceM MpocrpaHcTBoM 
e u Bextop [(t, x) onpeqenen uM HempepprBeH JIA Bcex t€(— oo, oo) 
FOOBIX X. 

Onpegenenue 6. Munyc-noxasatetem peulenun x(t) Has0BeM 4NCJIO: 


ae 1 
¥= lim —+In|x(¢)]- 


t+ —oco 


Teopema 7. Ecau |f(t,x)|<g|x| u g>>0 dOocmamouno mano, mo 
wKa3sameAau U MUNYC-noKasameau ypasnenusn (1) pacnoaootenbl BOAU3ZU NoKAa- 
jameneli U MUHYC-noKasamereli ypaeHenun (2); muHYC-nNOoKasamMeAb { 6CAKOZO 
@uleHua xX CéABAH C e2o noKasamenrem ) coomHowenuem y+i+¢>0, ede 
> >0 mem menoule, 4em menowe g, uc=0, ecau g=g(r)—>0 npu r>0 
4 npu r—oo. 

Orcroya culefqyeT, YTO ecH MaTpHua A He UMeeT COOCTBEHHbIX 3HaueHHli 
> HywJeBOH JeHCTBHTeJbHOM YaCTbIO, TO BCAKOe pelleHHe ypaBHenua (1), 
xofaujee B HavaslO KOOPAHHAT OJHHM KOHILOM, JPyrMM ,KOHIIOM YXOJHT 
OeckoHeyHocTb. Ecuu g= g(r) MaslO MHUIb B OKpeCTHOCTH HauaJia KOOp- 
WHaT, TO B 3TOM OKPeCTHOCTH HeT PpellieHHH, BXOJAMIMX B Hayao JByMA 
<OHUaMH. 

| Onpegenennue 7. Ecau yaa pemenua x ypasnenua (1) MoxHo HaliTn 
pelienue y ypapHeHusa (2), reoMeTpHuecKH cxogqHoe C x KaK MIpH foo, 
Tak H pH t—»>—oo,TO X¥ Ha30BCM HOPMAaJIbHbIM pelleHHeM. 


O6osHauum uepes Ep, (x) u Ep (y) MHoxwecTBa pewiennit ypaBHenuii (1) u 
(2), MHHYyC-NOKasaTeJIM KOTOPbIX PaBHbI — Op. 
_ Teopema 8. Ilycmo eexmop f(t, x) makoe, umo é6caKoe pellenue us 
E,(x) cxoduo c wekomopoim pewenuem uz E,(y) u ecakoe pewenue us E, (x) 
sx0OHO C HeKOMOpolm peiwenuem us E,(y). ITycme, Kpome mozo, pasmepnocmu 


muoocecme E;,(x) u Ex(y), a maxoce E;,(x) u Ex(y) odunaKxoet. Toeda us 
YCAOGUA OO, < Ws; CAeOyem, 4MO NoumMU ece pewenun ypaeHenua (1) (mM. e. Bce 
pewWleHUA 3A UCKAOUeEHUeM, ObIMb moOrCeM, mMHOIKeCMea mMeHoWell, 4eM N, PAs- 
mMepHocmu) HOPMAAbHOL. 

Ecau, nomumo smoeo, é6cakoe petuenue x ypaenenua (1) cxodwo npu 
foo cC HeKOMOpbIm pewlenuem y* ypaenenua (2), a npu t—>— co cxodHo 
2 peulenuem y ypaenenusn (2) U munYC-noKasameAb é@cAKOeO pewlenun ypae- 
wenua (1) He Menole e20 XapakmepucmuuecKoeo NnoKasameAA, 63:MOeO C 
OPAMHoLM BHAKOM, MO AHOPMAAGHbIMU MOzymM ObIM’ MOALKO MaKue peweHusA 
ypaenenua (1), Y KOMmOpblx mUNYC-NoKasamMeAU paeHbl UX nokKasameAaAM 
> OOPAMHOLM BHAKOM. 

KomOu“HupyA MOAXOAAUIMM OOpasoM yCJIOBHA MNpeblyWlMxX TeopeM, MbI 
“MO2KEM BbIBeECTH M3 Teopemp! 8 pA], KpHTepHeB HOPMaJIbHOCTH NOUTH BCeX 
eeHHH ypaBHenus (1). 
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{ ! ‘ +00 
Zia stToro pages HallpHMep, HoTpevopath, YTOOBI BY | t|?*"g (t)dt <<] 


<_+ oo, ryrem+ | —nopsoK MaKCHMaJIbHOro AULUKAa MaTpHItel A, HIM 4TOOBI 
gir) >0 mpa r—O uw upH r—-+co c wsorapMmuyeckol HIM cTeneHHO 
CKOPOCTAMH. B KaxKJOM H3 93THX CJyUaeB MpexKHHe TeOPeMbI AaloT OMeHKH 


OTKJIOHeHHH pH t—>co Hu mpH t—>—oo. 
ABTOp BbipaxkaeT IpH3HaTewbHOocTb B. B. Hempblli{komy, No pyKOBOJCTBOM 
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MATEMATHKA 


B. A. SAJIFAJIJIEP 


OB OCHOBAX TEOPHH JIBYMEPHbIX MHOPOOBPA3HH 
OrPAHHYEHHOH KPHBH3HbI 


(ITpedcmaszeno akademukom B. H, Cmupxosoim 6 II 1956) 


~B pa6ote (?) A. JJ. Anexcanypos dbopmymHpoBas OCHOBHbIe NMOOKeHNA 
eOpHH JBYMePHBIX MHOrOOOpa3sHii orpaHHyeHHOH KpHBH3HBI *. Peub uyer 
MeTpHuecKHX TpoctpanctTBax AR, ipwyem mpeymomaraetca, TO NO TONONO- 
wueckoH cTpykType R ecTb J{ByMepHoe MHorooOpa3sHe, a ero MeTpHka 
— BHyTpenHaad. Ilocne BBeqeHHA MNOHATHH KkpaTualiiuelH, TpeyrombHHKa, 


epxHero yrvia « MexKJy KpaTualimuMu, u30bITKa TpeyrombHHKa 6(T) =o + 


-+6+7y—c HavdlaraetcA cwleqyromlee ycuJIOBHe OrpaHHYeHHOCTH KPHBH3HBI: 
JA BCAKOHM KOMNAaKTHOH OOslacTH G (T. €. OOaCTH C KOMMA@KTHbIM 3aMbI- 
‘aHHeM) CyllecTByeT Takoe 4HCIO v(G), TO AIA JKOOOH KOHeEYHOH CHCTeMbI 


‘eMepeKPbIBaIOMHXCA TpeyroJbHuKOB T; CG dar i) |<yv(G). 

L 
Ms 2THX yCJIOBHii BbIBOAHTCA, YTO BHYTPCHHAA MeTPHKa pg, HHAyWupye- 
{ad BbIJ[eJIeHHeM KOMMAaKTHOH OOmacTH G u3 R, JonycKaeT paBHOMepHoe 
{PHOJIM2KeHHeE MHOTOrpaHHbIMH MeTPHKaMH fp, AOCOJIOTHbIE KPHBH3HbI KOTO- 
YBIX OFPaHHyeHbI B COBOKyMHOcTH. M oOpaTHo, ecuIH MeTpuka p JBYMepHOrO 
mHorooOpa3sua B lipesewaxX KaxKJOH KOMMAaKTHOH OOJIacTH JlOlycKaeT paBHo- 
fepHoe MpHOsIM2xKeHHe MHOrOrpaHHbIMH MeTPpHKaMH C paBHOMepHO OrpaHHueH- 
IBIMH aOCOJIOTHBIMH KPHBH3HaMH, TO OHA YOBJIETBOpAeT YyCJIOBHIO OrpaHu- 
[CHHOCTH KPHBH3HBI. 
Ilesbio HaCTOAMLeH 3aMeTKH SABJIAIOTCA CJIeAyIONLWe YCHJICHHA 9THX ABYX 
ITBePXKeHHUH. 
Teopema 1. Ecau 6 OeymepHom mxozoobpasuu Rc enympenHeli mempu- 
toll p y KancOoli mouKU CYylWecmeyem MaKaA OKpecmHocmb G, umo OAH AN0OOLL 
COHeUHOLL CUCMeMbL HNenepeKpolearolwuuxcA eomeOoMOpdHoIx KpYey eblNYKALLX 


npeyeoronuKos T; ©G Sh), (G), mo Kast0aa Komnakmunan obAacme 
i 


i’CR moocem bomb sakaroueHa 6 MHOzoy2oAbHuK P, @ npedenax Komopoeo 
WEMPUKA Pp, OonycKaem pasHomepHoe NpPUbAUICeHUe MHOeOcPAHHolMu Mempu- 


(AMU Pn, AOCOAIOMHOIE KPUCUSHbL KOMOPLLX OZpaHUueHbl 6 COBOKYNHOCMUL, 
Sylecb allpHOpu TpeynosaraeTcA OrpaHHYeHHOCTbh TOJIbKO NOJIOAHTCJIbHbIX 
{30bITKOB TPCYFOJIbHHKOB, IPHTOM TOJIbKO JIA CHCTeM HavOoulee NPOCTHIX, 
“OMEOMOP(HBIX KPyry BBIIYKJIBIX TPeYFOJIbHHKOB, HM 93TO TpeOoBaHHe HaJla- 
“AeCTCH JIOKaIbHO, a He Ja wOOOM KOMMaKTHOM oOOmacTH. JoKasaTeJIbCTBO 
reopembI | oTsMuaAeTCA OT LOKaSaTEJIbCTBa COOTBETCTBYIOWNerO YTBEpxKeCHHA ¢) 
3 Cue yIOWlUX MOMeHTax. CylecTBOBaHHe yrvla Me*Kjly KpaTualiiuuMu ycra- 
{aBIMBaeTCA Ha OocHOBe joKa3aHHoro A. JI. AwmeKcaHyApoBbim HOBOrO jocTa- 
fOuHOTO IIpH3HaKa, KOTOPbIH ONMpaeTCH TOJbKO Ha CyMMapHylo OrpaHnueH- 


* Pes3ybTaTbl 3ameTKH (1), Ha OMpexeseHHA KOTOpOH Mb ONHpaemca, HECKOJIBKO TO]- 
06Hee H310x%KeHHI B (2), MlouaTHe HeMepeKPbIBAIOMLHXCAH TPeyFOJIbHHKOB yTOUHCHO B (*), 
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HOCTb TOJIOKUTCIBHBIX H3ObITKOB H€KOTOPbIX TpeyrOJBHHKOB. CyllecTBOBaHHe 
y Kax]OH TOUKM MpOH3BOJbHO MaJIOH. OKpeCTHOCTH B BUC MHOFOYTOvJIbHMKa 
CO CKOJIb YFOAHO,MaqbIM MepHMeTPOM BbIBOAUTCA M3 OPPaHMYeHHOCTH JIMIUb 
NOJIOXKUTEIbHBIX H3ObITKOB TpeyroJIbHHKOB. McnoubsyercaA cienMaJIbHOrO Bua 
TPHAHTYJIAWMA, TOCTpoeHHad Tak, YTOObI Kar%K fant US ee BePIUMH HaXOMMNaCh 
B TOUKe, Vepes KOTOPYIO IpOxO_AT KpaTyahimMe. Oro McKsMIOVAeT PpasOneHHe 
OKpeCTHOCTH BePIMHbI Ha BbIMyKJbIe CeKTOPbl C CYMMOM YrJIOB <2, 46 
o6uervaeT MpOBeeHHe OHOCTOPOHHUX OLLeHOK. 

Teopema 2. ITycmb 6 OeymepHom mxoeoobpasuu R c eHympenneu 
mempukoll po y Kascdolt mouku ecm makaa oKpecmuocms G, amo cyue- 
cMeYeM NOCACOOBAMEALHOCMS MHOZO2PAHHOLX MEMPUK Pn, KAaICOAA US KOMOPOLe 
3adaHa 6 KeKomopoti obaacmu PyDG, npuwem @ npedenax odaacmu G 
MEMPUKU Pp PABHOMEPHO CXOOSINCA K P U NOAOIMCUMEALHIE KPUGUSHbL MEMPUK 
On O2panuuenol 6 coeoKynnocmu wt (G)<v,(G). Toeda 6 Kaocdoit Komnakm- 


Hott o6bnaacmu G'<R Oaa satobot KonexHotl Cucmembl Nene peK polearouyuxcn 
6 (Ti) |<3(G’). 
i 


Srech IpeymouaraeTcA BOSMOXKHOCTh JIMUIb JOKaIbHOrO MpvOTMKeHHA p 
MHOFOFpaHHbIMH MeTPUKaMH fp, HW UPHTOM MeTPHKaMH, y KOTOPbIX paBHOMePHO 
OFpaHHYeHbI TOMbKO MOJOXKUTebHbIE KpUBU3HbI. J]1a JoKasaTeJbcTBa Teope- 
Mbl 2 NOTPpeOOBaJIOCb H3MEHHTb JOKa3aTeJIBCTBO CYLeCTBOBAaHHA yrvla Mey! 
KpaTualilumMu B UpeseswbHow Merpuke. Jina NomyyeHuaA TpuaHry Anu 
HCHOJIb30BaaCb BO3MOXKHOCTh Pa30HBaTb OKPeCTHOCTb HeOCOObIX TOWeK Ha 
BbINyKuJIble CeKTOpbl. B oKpecTHocTH oco6oH TouKH O, MOJHbIM yrou ceKTopa 
BOKpyr KOTOPOH paBeH HyJIO, Takoe pa3OHeHWe MO%KeT OKA3aTbCA HBOS 
MOxKHIM. Ho Touky O MO%XKHO OKPyXHTb JByyrOJbHHuKOM D, KOTOpBIM JIeKUT 
BOH3H O M4 MMeeT TepHMeTP, MaJIbI NO CpaBHeHHIO C paccTosHHeM OT O 
oO rpanuupt D. Sto no3BOAeT MPOBOUTb HeEOOXOAMMbIe OWCHKH JIA YyIJIOBi 
HEBBINYKJIbIX TPeCyYrOJbHUKOB, MMEIONIMX BepIUHHbI B OCOObIX TOUKax. JoKa3bl4 
BaeMaH 3aTCM BO3MOKHOCTbh OKPYKUTb KaxXylo TOUKY B MeTPHKaX fp MHO4 
rOyrOJIbHMKaMH C PaBHOMePpHO OrpaHHYeHHbIM YHCJIOM CTOPOH MoOsBoOsIAeT MpH 
MOMOULM TeOpeMbI Qituepa yOeqUTbCA B TOM, YTO B HEKOTOPOH OKPeCTHOCTHI 
Kaxk]OH TOUKH paBHOMepHO OrpaHHueHbl! HU OTPHaTeJIbHbIe KPHBU3HBh 
METPUK Op. 

J\1a Tak Ha3bIBaeMbIX TIPHBeCHHLIX TPe€yrOIbHHKOB MOKHO B xancndh 
BEPIIMHE PasIMYaTb CeKTOP CO CTOPOHbI TpeyrouIbHuKa HM paccMaTpHBaTE 
M3ObITKH 6(T), BLIUMCIEHHbIe 10 yrlaM 9THX CeKTOPOB. 


Teopema 3. B ycaosuax meopemol 2 Oaa cucmem nenepeK polearouuxes 
ApueedenHoix mpeyeoronuKoe T; < G’ 


mpeyeorbnuKoe T;< G’ » 


r = iy ee — Seay: , 
— lime=(G’) < )8(T) <limot (6), 
n> oo i nN co 
n ? 
PUKU On. a 
Kak u B (1), BMeCTO MHOTOrpaHHbIX MeTPHK ~, MOKHO paccMaTpHBaTE! 
PHMaHOBbI MeTPHKH. | 


20e wh, o — NonowcumeAbNaA u OMpUYyamMenobHAaA 4acmu KpUEUsHoL mem) 


JleHuurpaycKoe oTyemenne Tlocrynusro 
Maremarnuecxoro nucruTyta uM. B. A. CrekoBa 3 II 1956 
Axajlemun HayK CCCP 


UMTHPOBAHHASA JIMTEPATYPA 

eyiatidee eT pebed Mucor Ce ei ct a BY Aleksandrow 
ie innere Geometrie der konvexén Flachen, Berlin, 1955. % A. JI. : 
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576 | | 


Lornago Anagemun nayr CCCP 
1956. Tom 108, Ne 4 : 


MATEMATHKA 


A. A. 3HHTEP u usen-Koppecnonzent AH CCCP 10. B. JJMHHUK 


@0b6 OJHOM TEOPEME TEOPHH JMOEPEHIMAJIbHbIX YPABHEHHMM 
MW «HHBAPHAHTHDbIX B CPEJIHEMy CTATHCTHKAX 


1. PaccmotpuM judpepenttHambHoe ypaBHenue 


- ps Accent FO (EP. FOO Of . (1) 


Pog... +en<k; a7 SO 


K ypaBHeHuaAM Takoro Tula CBOAATCA BOOOMe AudpepentuaNbHbIe ypaB- 
HeHUA BHA 


Q-ypw'y. <a) a0; (2) 


rye Q—HeKOTOPHIM MOJHHOM C MOCTOAHHBIMH KosPHUHeHTAaMH. 
Kaxyomy ypaBHeHuto (1) conocraBHM MHOrowWIeH OT MN TepeMeHHbIX cuJle- 


JtyiouluM OOpa3oM: B JIeBy!O uacTb (1) BMecTo p2P (eb) mloycTapum xj! . 
Takoe COOTBeETCTBHe He ABJIAeTCH O/HO3HaAUHbIM. Hanpumep, ypaBHeHHto 
f (t) i (t) — f’2 (t) = f2(t) MoxHO conocTaBHTb Ba’ MOMMHOMAa: xi — X4%o, 
2 8 
VW), (x, — 2x4X_, + x2). [ua ycrpaneHua Tako HeOJHOSHAYHOCTH JOCTaTOUHO 
CHMMETPH30BaTb KaKOH-HHOyb MOJHHOM, COOTBeTCTBYIOMIMH ypaBHeHnt (1). 


Onpeyeaeunue. Tlommnom P (x,, X%2,..., Xn) cTemeHH A, ONpeseAembIi 
m0 ypaBHeHuto (1) culeqyrouluM OOpasom: 
4 (orien 4 a 
P (X1, Xa) 0+ +) Xn) = » > epee hi ee ee) 


Gp Wepre Tn) %1 ate fey Sh 


OyeM HasbIBaTb NOJIMHOMOM, NOpoOxKeHHbIM ypaBHeHHem (1) *. 

Onpeygeneuue. Ypasuenve (1) Has0BeM NOJOXKUTEbHO-ONpeeJIeHHbIM, 
€CJIM NOpOKJeCHHbIN HM NOJIMHOM HeOTpHllarevJeH. 

B lpvMBeseHHOM TipHMepe ypaBHeHHe OKa3bIBaeTCA MOJOKUTEMbHO-OMpe- 
jleeHHbIM, TaK KaK lopomwjennpili uM momMHoM */, (x? — 2x,x, + x3) = 

= 1/, (x; — X_)* HEOTpHMaTeseH. 
Ja MOJOKUTEbHO-ONpeeJICHHbIX YpaBHeHHH MMeeT MeCTO TeOpema: 
Teopema 1. Iycmb Oaxo noaoxcumeabno-onpedeneHHoe ypasnexue (1), 
-k>n. Ecau cywecmeyem noaoscumeaono-onpedenennan myxnkyus f(t), 16Aato- 
wasca pewenuem (1) 6 HeKomopoli oKpecmHocmu HYyAA, mo 3amMo pewleHue 
NpPOOOAHUMO HA KOMNAeKCYIO NAOCKOCMb U ABAHeMcCA Yenowk PYyHKYyUe KOM- 
nAeKcHoeo apeymenma. 

2. CbopmyupoBaHHad TeopeMa MOXeT ObITh UCHONb3OBaHa JVI PCLICHHA 
safauH OO HHBapMaHTHOCTH B CpeHeM CTaTHCTHK. 

Onpeyeaenne. Crarucruxy P OyeM HasblBaTb “HHBapHaHTHOH B Cpej- 
Hem» TO OTHOUWeHHIO K cTaTHcTHKe 7, eCJIM yCJIOBHOe MaTeMaTHYeCKOe 
omuganue P upu mo0om BblOpanHom sHayeHHH JT He 3aBHCHT OT 9TOFO 
3HayeHun T M paBHO OesyCcJIOBHOMy MaTeMaTHYecKOMy O?KHanuIO P. 


* CunTaeM, 4TO papeHcrso %,-+ ..+ %, = qocruraetca, 
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Bxoyamwe B ‘ormpeyesieHHe MaTeMaTHUeCKHe OKUAaHvA TpeUOJararotca 
CYLJECTBYOULMMH: . Ilpumenaa CHMBOJI MaTeMaTHYeCKOrO OMKN TANNA BS YCJIOBHE 
«HHBaPHaHTHOCTH» MOXKHO 3aNHCaTb Tak: 


E(P|T =a) =E(P) (4) 


WIA BCeX A, —W<a< +H. 


OueBuqHo, IPH yCMOBUM CyWeCTBOBaHHA MaTeMaTHUeCKHX ORM aH B (4) 


<HHBapWaHTHOCTb» cTaTucTuku P wo oTHOWeHHIO K T mpefctaBisnetT codon 
HeOOXOJUMOe YCJIOBMe JIA He3aBHCHMOCTH cTaTHCTHK P u T. 

Bneppble 3TO OOCTOATebCTBO OTMeYyaeTCA B padoTax (?,°), Te AaBTOpBI 
IpHMeHHIM ero JIA XapaKTepusallM HOPMaJIbHOrO pacmpefeJeHHA B HeKO= 
TOPbIX UAaCTHBIX CuyuUaAX. 

Ilyctb € = (x1, X2,..., Xn) — N-MePHBbIM BEKTOP C He3aBHCHMbIMH OJ[MHAaKOBO 
pactipeylemeHHbIMH 0 3aKOoHy F (x) KOMIOHeHTaMH. 

Byylem paccmaTpuBatb cTarucruKu P (é), ABMAIOWHeCH HeEOTPHIaTeJbHBIMA 
NOJHHOMaMH CTeneHH k>>n, 3aBHCALLHe TOJbKO OT pasHOcTeH %X; —x;, Tye 
i,j=1,2,...,n. Kpome 9roro Oyyem paccmarpuBaTb cTaTucTuKH P (é) 
HeOcOOeHHbIe B CMbICeE ONpesemeHun, WaHHoro B (+), HanomHuM 4TO onpe- 
qesenue. 

Onpegeaeune. Ilycrb Po (é) — oqnopofubli MHOorowseH CTaptilet cTe- 
MeHH, Bxofamet B P(é). B 3sTOM NOMHOMe 3aMeCHHM Ka2KbIM MHOXKUTEJIb 
xj' ero OfHOUNeHOB Ha MpousBesenue m(m—1)...(m—a;+1) Tak, 470 
u3 P,(&) nomyyuTcd NOomMHOM %)(m). Ecam ama BceX WembIx uncer m>0 
HMeeT MeCTO COOTHOIMeHHe %)(m)=0, To momuHoM P(&) Ha3sbIBaeTCH HeO- 
coOeHHBIM. 

Teopema 2. IIycmb onpedenennan eolue cmamucmuKka P(&) «uHea- 


puanHmHay no omHowexuIo K Cmamucmuke T =x, +%,+...+%n. Toz0a 
Oan @ecex j=1,2,...,n cytwecmeyem 
E (exp (sx)) =o 


Np BCEX PCAAbHbIX Ss, 
Ec, kpome Toro, P(&) HeocOGeHHa Hu 


E (exp (sx)) = O (exp exp | s |4), (5) 


TO CJly¥aHHble KOMIOHCHTHI BeKTOpa & pacipejeJIeHbI 10 COPMaJIbHOMYy 3aKOHy. 

3. Jlerko BueTb, 4TO NepBas YacTb Teopembl 2 mpeyTaBaeT cOOO Bepo- 
ATHOCTHOe HCTOJIKOBaHHe Teopembl |. JlelicTBHTebHO, yCIOBHe «HHBapvaHT- 
HOCTH» PaBHOCHJIbHO CJlefyloulemy: 


E (P (&) exp (itT)) = E (P (6)) E (exp (itT)). (6) 


Ecam o6OosHauntb f(t) xapaKrepucTuueckyio (byHKIHIO pacnpeqenenna 
KOMNOHEHTE! xX; (j= 1, 2,...,), TO, KaK H3BeCTHO, pH ycOBHH cyule- 
CTBOBAHHA COOTBETCTBYIOULHX MOMCHTOB MMeeT MecTO 


f(o) (t) = iE (x4 exp (itx;)). 


YuuTbIBasd, To craTucTuKa P (é) nOMHOMMasbHaK, a T = Xy trot ...4+%Xn, 
JerkO MOsyuaeTcA, uTo (6) MpHBoAuTcA kK cope (1). 

Takum o6pasom, f(t) MoxkHO paccMaTpuBaTb Kak NOJIOKUTEJIbHO-onpeje- 
JIeHHOe pelleHHe ypaBHeHua (1), HOPMHpOBaHHOe COOTBeTCTBYIONLUM O6pa3oM, 
f(0)=1. Takaat Hopmuposka B ypaBHeHuu (1) jonycruma. P (€) MoxHO 
PacCMaTPHBaTb TIpH YCJIOBHH CHMMETPH3alHH (TO BO3MO%KHO) Kak TOpox- 
AeCHHbIM MowMHOM. Tak kak m0 ycnosuio P(&)>0, To _udcepenyHambHoe 
ypaBHeHve «HHBapHaHTHOCTH» P MO OTHOMeHHIO K JT OKa3bIBaeTCA NOMOKH- 
TeJIbHO-ONPeeIeHHbIM. 
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STO 3saMeyaHve ykKa3blBaeT IyTb K JOKasaTebcTBy Teopempl 1, a 3aTem H 2. 
_ IlpuMeHenve metoja «BbipesbiBaHuaA OOaCTH MHTerpupoBaHus», mpeyvo- 
‘CHHOFO BTOPbIM aBTOpOM B (?), faeT BO38MOXKHOCTb JOKa3aTb MoOceoBa- 
2JIbHO CyleCTBOBaHHe BC€X MOMEHTOB paclipejevieHHA KOMMOHEHTOB X; HJM 
pousBofubix f(t) B Hyse. Jlanee JokasbiBaeTcaA OleHKa 


ee (OVl = RIM Riel ya ws 

lockompky | (t) — NOvIOxKNTeIbHO-onpeeneHHad (PyHKUMA, OTCIOMa BbITeKaeT 
HaJIMTHYHOCTh [{(t) B HeKOTOpoM Kpyre, a 3aT€M HW Ha Bceli MOCKOCTH. 
_ Tlepexoya kK Teopeme 2, culeqyeT 3aMeTHTb, YTO IeJIOCTh MOJOKUTEIbHO- 
fpeyesenHoro pemenua (1) wu cymjecrsopanue E (exp(sx)) mpu ycuoBnn 
HBapwMaHTHocTH P u JT 9KBHBaJICHTHHI. 

Ycuiopue (5) Teopempl 2 H XapaKTep cTaTHcTHKH P (&) aloT BO3MO2KHOCTH 
PHMeHHTb K JOKasaTeJIbCTBy TeopeMbI 2 pe3yJIbTaTbl, NowyuyeHHple B (1). 

B 3akioueHHe OTMeETHM, UTO TeopeMa, JOKa3aHHad Jlara wu Basy B (?,3) 
pu r>n (?), rye fr—NoOpsAOK NOMHHOMHaJIbHOH CTaTHCTHKH, ABJIAeTCH 
aCTHbIM Cjlyyaem TeopempI 2. 


JleHHHTpaycKoe oTJemeHHe Tlocrynusio 
MartemMatuueckoro HHCTHTyTa HM. B, A. CrexksioBa 30 I 1956: 
AxayemuH HayK CCCP 


IHTHPOBAHHAS JIMNTEPATYPA 


m= 10, B. vliunuumx, Beers, JIPY, Ne 1, 35 (1956), *@ Dy Basu, R. G. bahia, 
ankhya, 13, part 4 (1954). *D. Basu, R. G. Laha, Sankhy a, 14, part 1 and 2 
954). 
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Jloxaagp Akagemun naykK CCCP 
vane 1956. Tom 108, Ni 4 


' -s MATEMATHK;z 


A. H. KOCTPHKHH 


O KOJIbBILAX JIM, YAOBJIETBOPAIOWHX YCJIOBHIO JHEJIA 
. (IT pedcmabaeno akxademukom H. M. Buxoepadosboim 3 II 1956) 


ecau: 1) @ umMeeT xapakTepucTuky. p>O; 2) @. yqOBNeTBOpxeT n-my ycu 
Bulo Sureaa: [uv"] =O ja mo6ou appl SeMeHTOB uw, VEL, rye [uw 
o3Hauaer IpaBOHOpMHpoBaHnHoe npowsBefenne [.:.[[W, V], V],..., VU]; 3) Nn 
(n — mo60e B cuyyae p=0). YAOOHO Takxe BBeCTH B pacCMOTpeHHe Toc 
MOpHEIN OOpas KOJIbIUa L— KOMbUO Dy erO BHYTPeHHUX AuPdepenuupowd 
Huu: a—>Py, a€2, Pa€ Dy, uPa =[u,a] u Wy — accouuaTuBnoe KOJIBIG 
TlOpOxeHHOe SJeEMeHTaMH 3 De. 


Xurruucom (+) Obwia JOKa3aHa HHJIbIOTeHTHOCTH Kose, JIM, yOBMeTBOpPs 
OUIMX 1-MY . YCJIOBHIO OHYesA, B CJIeERYIOMIMX CyyaAtx: a) n=2, p>s 
b) n=3, p>3, p#5;c) n=4, p> 11. Herpyyquo ycraHosutTb, jonomHy 
BbIUMCeHHA XUHITMHCa, YTO B C) MOXKHO NOMOKUTh p> 7. C Apyrou ee 
HbI, ToxKecTBoO P3P3P;=0, Ha KOTOPOM OCHOBaHBI BCe BHIBOJbI B Cyad 
¢€), 3aBeJOMO HeBepHO pw p=5d; fake AA KoNbUa JIM Lc AByMaA OOpasy 
IOILHMH, HHJIbIOTCHTHOCTh KOTOPOrO jOKa3aHa B (?), P2P2P2,+~0. [Ipuque 
3aKmOUaeTCA B TOM, UTO PAN COOTHOMEHUU, MPHBOAAMIMX K pasJIMUYHbIM TOM 
JecTBaM B KOJIbIax C ycuOBMeM En, p, n<_ p— 1, coplayawr, ecu n = p—| 

Mexyy TeM koubia JIM c ycnoBuem Fp,» MpecCTaBAAIOT OCOObIM HHTE 
pec C TOUKM 3peHHA TeopHu p-rpytm (°) (CBA3b c ocmaOJIeHHOH mpodsemd 
Bepucaliya). UimMenHo 43 TeopeTHKo-rpymmoByrx cooOpakeHui Handosd 
€CTECTBCHHbIM ABJIACTCA W3yYeHHe JIOKaJIbHbIX CBOHCTB KOJIeIl C yCsOBHE 
En, p- B HacTosMeH 3aMeTKe NOJyYeHbI HEKOTOpble PeSyJIbTaTbI, CBASAHHE! 
© BOMpOcoM 06 HX JOKaJIbHOM HHJIbMOTeHTHOCTH. OCHOBHBIM (:hakTOM MIpH 9TC 
OKa3aJlaCb BO3MOXKHOCTb OMPeeIHTb JIA paccMaTpMBaeMoro Kulacca KOJd 
JIu payukan JlepuuxKoro (*). 

Onpegenenne 1. Konnuo JIn 2 HaszpiBaeTca JOKasIbHOHHJIbMOTeHTHEI 
eCJIM JOO0€ KOHEYHOe MHOXECTBO SJIEMEHTOB H3 LQ MOpoxaeT HVVJIbMOTEeH} 
Hoe Kobo Jin. B mporMBHom cayyae @ HasbIBaeTCA JIOKasIbHO peryJApH 
KOJIBILOM. | 

Onpegenenue 2. Paquxanom N(&) kombua JIM & Has0Bem CymMy BC 
ero JIOKAIbHO HHJIbIOTCHTHBIX HeavioB. | 

Teopema 1. Paduxan koaoya Jlu 2 ¢ ycaoguem En, » A6AKeEMCA AOKAAH 
HUACNOMEHMHOIM UOCAAOM. 

Teopema 2. Paduxaa xonoya T = &/N (Q) pasen nyav. | 

IIpv MOMOUIH STHX OOWMX YTBep2xKeHHH MCC/IeOBaHbI KONA C yCuOBHEl 
Exp Taian, ob: 

Teopema 3. Koaoyo JIu 2 c ycaosuem Ey,» AOKAAHO HUALNOMeHM 

Orciojla, B YaACTHOCTH, CJleqyeT Takoii pesypbrarT: 

CBo6oquoe Kombo Jiu xapaxrepucruku 5 c sOObIM KOHeUHBIM YHCAC 
OOpasyloulux X4,...,X%y, YAOBMeTBOpsiomee 4-my ycnOBMIO Duress, HUVIbTh 
TeHTHO. 


Caegctsue. Ilycth By; —upupeqenuand cBoboquan rpyuna c gq opt 
SYIOULHMM, NOJyuarolaicA HaJlOwKeHHeEM TOXJeCTBEHHOrO COOTHOWMeHHA x® =; 
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Byylem ropoputb, 470 Kobo JIM @ ABAAeTCH KObIIOM C yCOBMeM sci 


B;—wienbl ee HHAKHeTO WeHTpambHoro psa. Torga rpymna By5= 


co 
= Bj,s5/ (| Bi koneuna (koneunocTh rpynnpt By, -AOKasana B (7))}: 
=l1 


Teopema 4. Koasyo JIu c ycaosuem Es,» aokanono tuaonomenmno. 

JlokasatTembcTBa Teopem | u 2 aBuAIOTCH HeOOMbIUMMA BUOM3MeHeEHHAMH 
COOTBETCTBYIOWerO OKasaTembcTBa JleBuKOrO WIA OOWLHX aCCOMMaTHBHBIX 
Omell HM OCHOBaHbI Ha HCHO/b30BaHHH Teopembl 2 pador! JI>KeKoGcona (°), 
yrBepxkeHve KOTOPOH B HallMx OOO3HAYeHHAX CBOHTCH K Cwejyioulemy: 

Ilyctb @ —9semenT Kombua Uy crenenn k<p, ecan p#0, u II PpOUSBOUIb- 
HOH cTelleHH, ecw p=0; Torqa ra Ip HeKOTOPOM WeIOM pallHoHambHom 
r=+-0 (r= 1 Yaa p>O) Bblpaxaetca B BUe MHHeMHOM KoMONHanUH J-x crTe- 
MeHeH, /< Rk, 9eMeHTOB U3 Dg. CremenH 3yecb paccMaTpHBaloTca OTHOCH- 
TeNbHO Py,, Wi E&. 
. Jlerko BujeTb, 4TO B cayyae Qc ycuoBHem Ey,» moyoOHOe mpeycraBse- 
HHe BOSMOXKEHO IIs BCeX deMeHTOB u3 Wy. B uwacrHocTu, pH s060m ¢ uMeem 


eo Pe ED) Bie ay Pp ee pe 


el 


Ucnom3yerca Takxke 3anHcb: 


dO Se ae 


Bins Bies 4 


R= 


Tye cTemeHb KaxAoro upowsBegeHHA Py,... Py, _, OTHOCHTebHO Py,,..., Pa, 
pasua ¢. Orcioqa, Mexyy MpouuM, JierKO MOxeT ObITh NOMyueHa CMeqyioulan 
TeopeMa. 

Teopema 5. JIycmo X — mnoocecmeo obpasyroiwux accoyuamuéenoeo 
Konaoya A xapaxmepucmuKku p> 0; [X]—Koaoyo Jlu, nopoocdennoe mHootce- 
meom X omunocumeroHo onepayuu [x1 X2] = XyX_— XX 1. Toeda, ecau A yoo- 
Aemeopsem ycaoeuio a” =0, a€{[X], n< p, mo u3 HuAonomenmuocmu [X] 
nedyem HuAoNOMeNMHOCM (6 accouUuamUeHOM CmMBbICAe) KOAvYaA A (oOpamnoe 
ymeepocOenue MpueuaAbHo). 

IIpu joKasaTembcTBe TeOpeMbI 3 HCHOJb3y!IOTCA YBa BCHOMOraTeJIbHbIX 
TpeqloxKewHa. 

Jlemma 1. Koaoyo Jlu 2 c ycaoeuem Es, p AOKAAGHO HUABHOMeNMHO. bo- 
nee mouHo: Oana KoAoya T, noposxcdenHoeco k aAemenmamu uz 2, umeem mecmo 
] Qk+i 
pasencmeo T = 
YrBepxKeHHe JemMMbI | HeMeJIeHHO CJleqyeT H3 TOK[eCTB 


P,P? + P.PyPu+ P2P>=0, —3PyPi+ 3FaPyP.— PiP, =0 B Ug. 


: Jlemma 2. Ilycmp 2— Koaoyo JIu c ycaoeuem Ey, p. Toeda 6 Uy umerom 
‘mecmo moosdecmea 
[P,P2]?=0 daa ecex Py, Py € Dg; (1) 


Piers l= 0, eoau PP, — 0. (2) 


TomyecrBa (1) u (2) ABJIAIOTCH JIerKO IIPOBepACMBIMH CJIECTBHAMH COOT- 
3 


HOWeHHs >) PiP,P' =0 B Wp, Kotopoe B cayuae Py =O qaer P,P Ps + 


t—( : ; 
+ P?PyPy = 0, a TaK Kak H3 [uv?] = 0, B cuny rOMOMOp(HOCTH oToOpaxke- 


uua a—> P,, nonyyaerca [P,P3] =0, uu PyPuPs — P?P,,P, = 0, 10 PyPuPs = 
Pp, P, = 0. 
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| 

Tloxka3saTeabcTBo TeopemMb! 3. IIpeqnonoxuM, 4TO & — JOKAabHE 
perysapHoe Kobo JIM. Torga J0KasbHO peryJAPHbIM OyyeT U ot 
T = 2/N(Q). ‘Tlockonpky N(T)=0, 7 saBaaetca KOJIbIOM 6e3 WeHTpa 
a oToOpaxenue uw+xP,, u€ T, —usomopprpm. Ecau [uv®]=0 qua oe 
lapbl sleMenToB u,vET, To T 6yfeT NOKabHO pery/APHBIM KOJIbIOM JI 
c ycnopuem Es, p, YTO NO JemMe | HeBOSMOxKHO. CylefOBaTeJbHO, [wor] 
JIA HEKOTOPbIX Map Up, Vo. B mocaeqHeM CJyYae HaveTCA SJIeCMeHT a 


u3 T takoit, uro Py =0 (Pa-0 B Cuy CemMaHHOrO BbIlle 3samMeyaHHA : 


| 


vzoMopHocTu Komen T nu Dr). Ucnombsya swemmMy 2, serKO NOKasaTb, YT 
372 
9JICEMCHTOM @ ABUAeTCA HH [UpvE]=£0, uM xe [Wy [UoVo]"] NpH HeKOTOpO 
@o 3-0. Pi =O osnayaer, uTo [ba?] =0 yaa Bcex b€T, uemy B Dp coorset| 
cTByeT papencTBo [P,P3]=0, T. e. PaP»Pa = 0. Hanee 6e3 tpyya an 
a 

yiuBaeTca Gosee oOulee ToxecTBO PyP;Pag=0, «=0,1,2,3. Yuntoipa 
MOuIyYeHHOe TOKAeCTBO H 3aMeyaHHe, CedaHHoe Nepey dopMyJIMpOBKoH Teo 
pembI 5, MOXHO MOKa3aTb, TO Heat N Konbua 7, MOpO*KeHHbIM sJIeMeH} 
TOM Q, — HMJIbIOTeHTHBIM Klacca 2 ufeal (T. €. KOMMYTATHBHbIM), 4TO Mpol 
TuBopeuuT ycoBuio N(T) =0. | 

AuaJlorMuHple (HO Oosee KOPOTKHe) paccyK]eHHA MIpHBOAAT Hac K OKA: 


3aTebcrBy Teopembl 4. [Ip sTOM Ucnoub3yIoTCA TO*RAecTBO Prizvy = 0, BEPHOS 

WIA BCCEX U, UV H3 KOUbIa LY Cc ycnoBuem £;,,, U Cueqyoulee yTBepxeHHe: 
Jlemma 3. JJycmo 2—Koanoyo Ju c ycaoeuem Es, p, nopootdennoe ObpE: 

BYIOLUUMU Xy,...,Xq. Ecau ees =0 (@=1,...,¢), mo 2 Huaonomenmno. | 
JloKa3aTesbcTBO MoJyyaeTcA HHAyKUMeH NO gq. 


Tlocrynuso 
3 II 1956 


UWMTHPOBAHHAS JIMNTEPATYPA 
1p, J. Higgins, Proc. Cambridge Phil. Soc., 50, 1, 8 (1954). 2 A. HW. Koctpw. 
xk HH, H3B. AH CCCP, cep. marem., 19, 233 (1955). * HW. H. Cauos, Mss. AH CCCP, cep 
matem., 16, 23 (1952), 4*J. Levitzki, Bull. Am. Math. Soc., 49, 461 (1948)) 
5 N. Jacobson, Trans. Am. Math. Soc., 42, 206 (1937). 
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Jloxnagn Akagemuu nayrx CCCP 
1956. Tom 108, Ne 4 


MATEMATHKA 
: r. H. KPYYKOBHY * 


0 EXMHCTBEHHOCTH PA3JIOKEHHA NPHBOJMMOrFO PHMAHOBA 
IIPOCTPAHCTBA 


: (II pedcmasareno akademukom H. I. [Memposcrum 17 I 1956) 


PuMaHoBo TpoctpakctTBo V, Ha3bIBaeTCA MPpHBOAMMBIM, eCJIH B HeKOTOpOH 
CHCTeMe KOOPA\HHaT erO MeTPHKa pacMayaeTcCA Ha CaMOCTOATeIbHbIe YaCTH, 
ZaBHCALIMe Kaxklad OT CBOHX IePpeMeHHBIX: 


ds? = ds; -.ds; --» -«-.ds;> / (1) 


rye dsj — eBkKMloBa MeTpHKa, a ds} — HeOHOMepHbIe MH HeNpHBOAUMBIe MeT- 
pukH. TeomerpuyeckH MpHBO,MMOCTb V, O8HadaeT paccOeHHe MpocrpaHcrBa 
Ha k B3aHMHO-OPTOPOHaJIbHbIX CHCTeM BIOJIHe reofesHyecKkHX MOBepxHoctTeli, 
KOTOpbIe B (1) ABJIAIOTCA KOOPAHHATHBIMH. ScHo, uTO MpeocOpasoBaHve Koop- 
WMHaT BHYTpH KaxyoH u3 ds} He meuserT (1) m Coxpanser cooTBeTcTByrOIlee 
DaccloeHve MpoctpauctBa. Takve mpeodpas0BaHua OyfyT Aa Hac Hecyulect- 
BEHHbIMH. Bo3HHKaeT BOMPOC, CyM{eCTBYIOT JIH Jipyrve paccoeHuA MpocTpau- 
TBA Ha OPTOFOHaJIbHble BMOJHE PreoOesH4eCKHe MOBeEPXHOCTH, HM ecIM cyuecT- 
3VIOT, TO KAKOBbI IipeOOpas0BaHHA KOOPJMHAT, MepeBoyAHe OMHO 3 pa3sio- 
KeHHH Bua (1) B Apyroe. OrsBeToM Ha 9TOT BOMpOC CJyKUT HacTOAMLaA 
3AMETKA. 

PaccmMoTpuM cHa¥asia TOT CJly4a, Kora ds? pacnajaetca Ha 2 HenIpH- 
somuMbIe «actu: ds? = ds; + ds. 

Teopema 1. (U1upoxos (*)). {2a moeo umo6bor Vn 6ola0 npueodumotom, 
weoOxo0umo u OocmamounHo, 4mobol cYytuecmeo6an mMeH30P Ajj, YOOBAeMBOpsIO- 
WuUtL YCAOBUAM: 


I) a,,=4@,,, 2) G78; 3) 4, ,=9, 4) a;, 4% =a; (2) 


de g;, — mempuuecKkuu mensop, a sansmoti obosnaueHa KosapuanmuHasn npous- 


OOHaA. 


eo 2 2 

B Tou cucTeme AOU EE rye ds* = dsj + ds3, aj; ompewemsetca paBeu- 
a Gai) scans i 
TBaMH @,, = 8,3 %,,;,, = 4:,;, 0; i,, j, MpoOeraloT sHaveHHA, OTBE aioulue 
omenee reojlesHueckHe IOBepXHOCTH, Ha KOTOpble paccaMBaetcA Vp, 
BJIAIOTCA PJIaBHbIMH OOJaCTAMM TeH30Pa Gjj, T. €. CBA3AHbI C ypaBHeHHeM 
= hg, /| = 0. Tosromy, ecuiM KpoMe JaHHOro HMeeTCH elle OHO pasOveHve 
L 


ua ds*= doy + do, TO JJOuKeH CYUeCTBOBATb TeH3OP G;;, YAOBJeTOpAIONM 
2) H MMeIOWNMH XOTb OHY OTAHUHYIO OT HyJIs «CMeIMaHHy10> KOMIOHEHTY 
ij, Ec (pHKCHpoBaTb 1%,, TO JIA BeKTOPa Uj, = Qi,j, Oey BbITOJIHeCHO 
4 hy= 0, T. €. 9TO AOCOMIOTHO TMapaJJebHbIM BeKTOP B dsp. Anasiorn4uHo, 
SM Uj, = Qi,j,, TO Ui,,n, =O B ds}, Takum o6pasom, nowyuena Crenyroula a 


20pema: 
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, ; 2 2 
Teopema 2..Ecau npu paccaoenuu ds? = ds? +.ds; xoma Oot oOHO us 
ds* ne Oonyckaem abcomomno napanreAbHoed BeKMOPHOZO NOAA, MO MaKoe 


paccaoenue eOuncmeeuHo. 
Ilycrb ds? (n> 2) pacculauBaeTca Ha 2 HeMpMBOMMbIe YacTH, AOMYCKalw- 


lve aOCOJIOTHO TapasiviewbHble BeKTOpHbIe MOA, Tora: a) H60 BCe 9TH 
OJ M3OTPOMHBI (2); 6) HOO KaKoe-TO 3 ds}. OHOMepHO, 4H €{MHCTBEHHOS 
HeH3OTPOMHOe aOCOJIOTHO MapaJWeJIbHOe BEKTOPHOe MOuJe JIeEKUT B ITOM OMHO- 
MepHomw WaCcTH. ° 

a) FIpegnonoxum, YTO g-MepHax dopma ds} qonyckaet r aOcOJIOTHO Ma- 
PaJIJIebHBIX H€3aBHCHMbIX HSOTPONHBIX BCKTOPHbIX MOJIeH, a (n — q)-MepHaa 


) = 2 
ds? t Takux momeli; Tora’ B HeKOTOpo cucTeme Koopquuat (?) 


ds? = g,, (x) dxmdx® 4+ 2dxtdxr— Ht +... 4+ 2dx'dxt + 


+ Bayo, (%s) dats dxfa + 2 dart dart +... + 2dxtrtdxm (3 

(%, B= i By! [eres be Xo, 8B. =g+ i, liad et S10; Tiers i<n—qse 

Jhio6oH Tex3s0p aj;j, yAOBNeTBopsIomMH (2) B MpocrpancrBe (3), MMee! 

BU 

ila 0 : 

fu ohh ee 

Gi) Sf A Ee ag og ae 
ues “2Sisie ey + & = 15 21-82 = 0; Cas = Coa. 


Gij 3ABMCUT OT rt MPOM3BOMbHbIX MOCTOAHHBIX Cyg H pH JNOOOM H 
HaOope JaeT, B CHuly Teopembl 1, pa3zuomweHHe V, Ha Vg u Vn—g. C aApyro 
CTOPOHEI, MpeoOpasoBaHHaA KOOpAUHAT 


= hy oy miyt—t, afore years Cagt1 Yt — ... — Cagg 4 YF 
HA a ett ag et eee HOES we YP EN Ce tee nes 
(asaya. opaiotead Ghee i 


MlepeMelwMBad KOOpAMHaTE U3 ds} u ds3, B TO Ke BPeMA He MeHAIOT BHI) 
MeTpukH (3) H, CuJleqOBaTeIbHO, MpefCTaBAIOT KOHeYHbIe mpeodpa3so0Ba 
Hua rt-lapaMeTpHyeckol rpynnbl ABHKeHHM. Tem caMbIM JOKasaHa culelyK 
ila Teopema: | 


Teopema 3. Ecau 6 paccacenuu ds” = ds} + ds; na nenpueodumole née 
odMomepHEle 4acMU KaDICOAA U3 HUX OonycKaem, coomeemcmeenno, r ut Hé 
BABUCUMOLX AODCOAIOMHO NAPANNCALHOIX BeEKMOPHOLX NOAetL, MO MAKOE PAZAOIKE 
Hue npocmpaucmea V, we eOuncmeenHo. OOHO us HUX NoAyYaemcaA U3 Opyeoe 
npeobpasz0eanusmu rt-napamempuueckoli epynnet Oeuocenutt. | 

6) Ilycrp ds* = ds} + dx"+?, rye ds? nenpupoguma u yonycKaet r 136 
TPOMHBIX AOCOJIOTHO MapaJeMbHbIX BeEKTOPHBIX Toveli; Tora MOXKHO CUMTAaT 


\ 


ds® = gy g(x") dx dxm 4+ Qdxldxm—H +4... 4 Qdxtdxr + gy? 


(%,,Pj)=1,...,4—r). 


Eca. TeH30p a3; YAOBMeTBOpsAeT B 3TOM MIpocrpaHcrTBe (2), TO on 3aBlice 
OT f IIPOH3BOJIbHbIX MOCTOAHHbIX HM HMeeT BUI: | 
| 
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C1 Vy pesca PTY 


’ i 
1 
1 t 
vi’ pe ) 
i i 2 Bp T 
ix 1SuyT 7 2a | - By QS se bye ee ds 
| Qi; = = ] i r . : e 
1 ed 2) ees eee, ‘leetoettatieel lel > € 8 == 1: ef 3a, 4 
- we We, 1+ & 5 ej-eg= 0 
18 qv ; °18¢p |} ou 
ok ee a 
Cy Wie ele s sfajes 6 Cr i 0) 1&3 


q aoe TipeoOpa3s0BaHuA KOOpPAMHAT, ABJIAIOULMeCA JBUXKeHUYAMH 
B : 4 


he eye epi eh wat as 4 
x = ee 2, Pc ahi r xn as ey eee os Sey" 


beeV 
rt n 7 6 
aiteme iene Cyt ee (gaesalin SZ! 1) 6) 


Teopema 4. Ecau 6 paccaoexuu ds? = ds? + dx" ds? nenpueoduma 
u Oonyckaem r aOcoAOMHO napaAaneAbNHlx BeKMOpHoLx noreti, mo maKoe pac- 
enoeHue He eOuncmébeHHO. PasHele paccaoeHuA noayuatomca Opye us Opyea 
OBUIKeEHUAMU T-NapamempuuecKou epynnel. 

Ucnomp3ya Teopempt 2, 3 u 4, MoxHO ccbopMysMpoBaTb OOmLyIo Teopemy: 

Teopema 5. Ecau 6 pasaoscenuu (1) HuKakue dee mempuKu He Oo- 
nycKaiom AOCOAIOMHO NaparneAbHolx BeKMOPHbLX noxreti, mo maKoe pas2ozte- 
Hue eduHcmeeHHo. Ecau Kakue-mo p(>2) us mempux ds? Oonyckaiom, 


COOMBEMCMBEHHO, 11, fo,.--5 Tp HEBABUCUMDLX AOCOMOMHO NAPAAACALHOLX BeK- 

MOPHolx Norell, mo cyiecmeyrom Opyeue pasnoomeHuAn euda (1), U ce OHU 

noaywaromca us OaHHOe2O npecbpascéeanuAmMuU epynnol OéeusceHutl, saeucsiuell 
Pp 


om r= y rif; napamempoe u nepemetuusaroieli moAbKO NnepemeHNole U3 
i>j 
amux p MempuK. 
SaMeTHM, UTO HEH3OTPOMHbIe aOCOJIOTHO MapaJJIebHbIe BeKTOPHbIe MOA 
MOryT ObITb IIpH 9TOM TOJIbKO B eBKJIMAOBON uacTH ds?, NosTOMy B culyyae 


coOcTBeHHO plMaHOBa mpocrpancrBa V, (ds? >>0) ds? He moryT ,onycKaTb 


BOOOULe HHKaKHX aOcOJIOTHO TapaJJIeJIbHbIX BEKTOPHBIX MOseH. Orcroja cule]l- 
CTBHe: 

CaegctBue. Paccaoenue (1) Vac nonoocumeroHo-onpedenennou mempu- 
ecko Gopmol Ha eekaudosy 4uacmo ds? u Henpueodumele HeodHOMepHole ds? 
COUHCMB6EHHO. 

Teopema 5 mo3BOJIteT pelIHTb BOMpoc O JBHKeHHAX B TpHBOAUMOM Vy. 

Teopema 6. Ecau npocmpaxncmeo V, pacnadaemca na Vn tu Vn,, mo 
e20 NoANAaA epynna Oeuscenutt G nopoocdaemca epynnott Gy Oeuscenut 6 Vp, 
epynnoli G, Oeuscenuti 6 Vp, u nepemewueariued epynnoti G3, ecau Vn, UVn, 
donycKkarom abcoziomHo naparreronole eeKmopHole noar. ITpu asmom Gy u Gy 
ABAMIOINCA HOPMAAbHeLMU Oeaumeaamu 6 G, m. e. [GyG3] C Gy, [G,G3] C Ge, 
[G,G,] =0, a epynna Gs abereea. 

~Teopema 7. Ecau npocmpaucmeéo Vp umeem q Hesaeucumblx adcoAIOMHO 
NAPAANeAbHolX eeKMOpHoIx noaeti, mo OHO OonycKaem epynny OeusceuHt, 
saeucuyyio om q(q+1)/2 napamempoe. 

TlelictBuTembHO, eCJIM f aOCOMIOTHO MapaJuIeJbHbIX BeKTOPHbIX Novel 
H30TpONHbI, a t = q —F HeH3OTPOMHbI, TO MeCTPHKa NpOCTpaHCTBa MpMBOMTCA 
K BUY 


ds? = do* -+- ds3, 
rye 
do? = g(x") dxtdx? + Qdxtdxr—t A, ++ Qdxtdx-7, 


ds3=e,dx—"* + edx-H84...--edx™ (a,B=1,...,2— 6) a he To 


Tlonuaa rpynna ABwxKeHHM MpH MpOW3BOJIbHBIX g,, COCTOHT H3 TpyMtiby 
Gt (t41)/2 CBKJIHAOBbIX JBUXKCHHH C OlepaTopaMu 


Xs = Patios. Mee = Cal? T" pata ON 1” Pa ete AO, — 
u3 rpynnbl G; (r41)/2 ABH2KeHHK B do® c oMepaTOopamMu 
Xv = Pn-er, X= X"Pn—gty —¥Pa—gtu (w= 1,. r) 
H TlepeMeluMBalolleH rpynnbl G,s 
X vo = Pato — Cad” pn—g4y- 


Oomee uncno napamerpos ¢t (t+ 1)/2+r(r+1)/2+rt=—q(q+1)/2, Tak 
Kak g=re-l. ~¢ 

Pumanogso mpocrpancrso V,, wMelollee m—2 He3aBHCHMbIX a6couIOTHO 
[lapaJWIeJbHBIX BEKTOPHBIX MOA, Ha3sbiBaloT npocrbiM K"-npocTpaHcTBoM (°). 
Kak culeqcTBHe M3 TeopeMbI 7 MoJyyaeM: 

Teopema 8. JIpocmoe K*-npocmpaucmeo eceeda donyckaem epynny 
Oeuncenutl, saeucsuyyro om (n — 1) (n — 2)/2 napamempos. 


Tloctynuso 
14 I 1956 
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Aoxnagm Akayemun nayx CCCP 
1956. Tom 108, Ni 4 


MATEMATHKA 
C. MPYBKA . 


O MOJIHbBIX MPOCTPAHCTBAX BJIM30CTH 


(ITpedcmasaeno axademukom IT.C. Anexcandposeim 9 II 1956) 


| Ilycts X—npoctpanctso Onusocru. CymlecrByer Kslacc mceByoOMeTpHK 
reg” TakKOH, TO MHOwKecTBa A u B OM3KM Tora HM TOMbKO Tora, ecu 


pu Benkom €€& o,(A,B)=0. Hanmenpuree KapqunanbHoe wc0 +, Ana 
OTOpOrO CylIecTByeT TaKOli Kacc MCeBAOMeETPHK MOMIHOCTH 7, GyyemM O6O3Ha- 
aTh t(X). 
Tlomo02xuM 
6, (A) = sup p, (x, y). 
VY, cE A 


_ Uncso 6, (A) 6yzem HasbiBaTb &-M TceBsOqMaMeTpoM MHOxecTBa A. 
Ilyctb  — cucTreMa MojMHOxeCTB MpoctpaHcTtBa X. Mp GyqemM roBopHTb, 
fo 9Ta CHCTeMa yOBseTBOpAeT ycsloBHIoO Pucca, eC Tp BCAKUX &,65,... 
me, ¢CSue>0 cymecrsyer ACR taxoe, aro d,(A)<e,..., d¢, (A)<e. 
Bpeylem culeyyioulee onpeyesieHue: MpoctpaHcTBo OwHs0cTH X Ha3biBaeTcCA 
OJIHBIM, ECJIH BCAKad WeHTPpHpOBaHHanA CucTemMa Mt 3aMKHYTbIX TMOJMHOXKECTB 
ocTpaHcTBa X, yOBJeTBOpAIoliad ycwioBuIo Pucca, HMeeT HellycToe mepe- 
-yeHHe. 
Ilycrb f —tyHKuuA, OMpefseteHHad Ha TONOMOruYyecKOoM MpoctpaHcTBe T 
IIpHHuMalollad 3HaveHHA B MpoctTpauctTse Osns0cTH X. TlonoxKuM 


cog (t) = inf 6 (f (U)) 
U st 
] — OTKPbITOe MHOXKECTBO) H 
o (f) = Sup «; (t). 
beg 

HCO w(t) Mbl OyfeM Ha3bIBaTb §-H MceBoocuualHeH bynkyun f, 
yucsio w(t) — oclusianHel pyHKuHH f/f. 

OG6o3HauuM yepes Gs, KaCC MHOKECTB, KOTOPbIe ABJIAIOTCA MepeceveHH AMH 
OTKPBITbIX MHOKECTB. 

Teopema 1. Bcakoe 3amknymoe mxoncecmeo AC X AeanemcA mHodICe- 
neom KAacca Gr. 
Tloka3aTeJIbCTBO BbITeKaeT HeMOcpeCTBeHHO M3 (pOpMyUIbI: 


A= || J[ 4. 


E€Gn 


* TIcepqometpukoh pz HasbiBaeTCA flelicTBHTeIbHad HCOTpHIaTeMbHaA (yHKUMA Byx 
‘peMeHHBIx, ompeyeseHHad Ha MHOxecTBe X, MA KOTOPOH BbINOMHAIOTCA yCJOBUA: 
Pg (x, x) aa 0; 2) Pe (x, y) = PE (y, x); 3) PE (x, y) oa PE (¥, z) = PE (x, z). Uepes PE (A, B) 
1 o003Hauaem sHengiAnt | Pe (%, y). 


yes 
087 


rye Ai = 6 @ (4, Ayre s 


. ~ 

TaK Kak MHoxecTBa A®% OTKPBITHI H COCTAaBJAIOT KJIaCC MOU[HOCTH 7. 

Teopema 2. Ecau BC X — mxoocecmeo Kaacca G3, u ACB saeasemes 
mHoocecmeom Kaacca Gs, omHocumeroHo B; mo A seAAeMcA MHOIKeCM6OM 
Kaacca Gs, OMmHOCUMeABHO eceeo Npocmpancmea X. 

Ora TeopeMa oveBH Ha. | 

Teopema 3. ITycme f—dynkyus, onpedeneHHan Ha monoAloeu4ecKOM 
npocmpancmee T u npuxkumarowan sHaveHuA @ npocmpancmee Oausocmu X. 
Toeda f nenpepoiena 6 mouxe t€T moeda u moavko mozda, ecau w(t) = 0. 

Tloxa3satembcrTso. Ilycrb f HenpeppiHa B TouKe ¢. Ilycrb ¢€4 wi 
e >0. Muoxectso V = & (pz (x, f(t) <c2) ABUAAeTCA OTKPBITbIM MHO2KCCTBOM 

x 


M, B CHsy HempeppiBHoctu f, B TOUKe ft CyleCTByeT OTKPbITOe MHOMKECTB 
U <T taxoe, uto f(U) CV; u,t€U. Ho, ovepuguo, 6; (V) < 22, a 3HadUT 
bz (f (U)) <2e u w(t) < 2e. B cuny mponsBomDHOCTH ¢ w:;(t)=O0, a B CHE 
IpOw3BoubHocTH & w(t)=0. Ilycrb Tenepp w(t) = 0 u V — mpou3BoubHa 
okpectHoctb TouKkH f(t). Tak Kak X-—V-—s3aMKHyTOe MHOKECTBO 


fj (t)€ X —V, To muomecrsa {f(t)} u X—V yanexu, a 3HauuT, cyulecTByed 
Takoe E48, uro ¢ = p¢(f (t), X —V) >0. Tak kak we; (t) = 0, To cymqecTByel 
oxpectuoctb U touxu ¢t Takan, To d(f(U))<¢. Ouepuguo, f(U) CV u 
HelpepbiBHa B ToUKe f¢. 


Teopema 4. Muxuoocecmeo G (w(t) =0) seanemca mHooecmeom KAQCC 
é 
Gs- (t =T (X)). 
JlokasaTeabcTBo. Cuayasa noKkaKeMm, YTO MHOKEeCTBO A= (a; (t) >a 
t 


(a>0) samxuyto. Iycrs t)€A u U —npoussonbHand OKpecTHocTh TOUKH by 
Cymectsyer £€A-U. Tak kak w(t) >a ut€U, To o(f(U))<a. B cum 


powspoubHoctH U ox(to) >a, a 3HauuT ft)€A. Ilycrb Tenepb 6 


1 
= & (we(t)< =), MuoxecTBo 6: OTKPbITO, Kak jONOHeHHe 3aMKHYTOM 
t 
mMHoxecTBa. Mmeem 


t 


go =O= TIE. 


Tak Kak MHOXKeCTBa Gz COCTaBJIAIOT Kslacc MOUHOCTH t, TO G (w(t) = 0) 
t 
MHOXKeCTBO KyIacca Gs5,. 


Teopema 5. Bcakaa nenpepoienaa gynkyua f, onpedenrennan Ha nod 
mHoocecmee 1, mononoeuueckozo npocmpancmea T u npuxumarowasn sHa4e 
HUA 6 NOAKOM Npocmpancmee Oausocmu X, mootem Ovlmb npodoaoena He 
npepoleHeim OOpa3som Ha mHoOoKecméeo KAacca Gs, (t = 7(X)). 


Hokasatreapcerso. Ilycth T, = € (w(t) =0). T, aBanerca MHOXECT 
t | 


BOM KJlacca Gs,, a H3 HelpepbiBuocru | cuenyetT, uro T,C T,. Tlokaxe 
uTo f MOKeT ObITh IpofomKeHa Ha Ty. Ilycts ¢t-—-nponsBompnaa Touka T 
Tak kak t€7,, To cucrema {T,-U}, rye U —npouspompnaa OK pecTHoct 
TOUKH f, WeHTpupoBana. Takum oOpasom, cucrema Ry = {j (T,-U)} Toxe uel 
TpHpoBana, a M3 yCNOBHA w(t) =O BbITeKaeT, uTo Ry, yoBseTBOpAeT ycue 
Buio Pucca. B cumy nomHOTH! mpoctpanctBa X CylleCTByeT B TOUHOCTH OF 
TouKa x, NPHHasexKalllast BCEM MHO?KeCTBaM CHcTemMbI Ry. Tonowum f*(t) =. 
Tak Kak ycoBue w(t) = 0 BbITOHeHO JA dyHKUMH /* BO Bcex TouUKax:7 
TO [* HenpepbiBHa Ha T, HW ABAAeTCA NposomKeHHeM fs ; 

Teopema JlappenTbepa yomyckaer cneqyromjee o6obmenue: 

Teopema 6. Iycme X u Y —noanole npocmpancmea 6ausocmu uh 


eomeomoppusm mexcdy mHoocecmeamu Xu Yy, reowatumu, coomeemcmeeH 
088 


i X u Y. Tomeomop@usm h moocem 6olmb npodoaxxen Ha mHODcecmea KAacca 
Fsz, COdepacayue CoomeemcmeeHHo mHoocecmea Xu Y, (t=max {ct (X), t(Y)}). 

JlokasateapersBo. [lycrp {Cheer HM {Pi} icy — Kulacchl mcepqomerpuk 
SOOTBETCTBEHHO B IipoctpancrBax X u Y. Paccmorpum mpbctpancrso XY. 
ITO MpocTpaHcTBo OH30CTH, JIA KOTOpOrO MHOXKeCTBOM TOUeK ABAAeTCH 


MHOXKeCTBO BCeX Tap <x, y>, rye xEX, y@€Y, a xkaaccom ncepyomerpuK K1acc 
(Pz ees Tie 
nes 


Pe, (YP, Hs VD) = 0, (*, ¥,) + 0F (y, Y))- 


Ouepuguo, t(X x Y) = max {t(X), 7(Y)}. 
B cwuly Upesbiqyme teopemp d@yHKuun A u Ah MoxKHO MposOMKUTD 10 
dynkuni A” u Ah", onpeqeneHuplx, cooTBercTBeHHO, Ha MHOmwecTBax X; Hi 


* 
a ee Gurraay, Woy Xe X, a ive ve 
OJIOXKHM 


= Ge NAM) J= 6 (x=h* (y)). 


- ty <*, y> 


O6do3sHauuM uepes X, H Y. MpoekuMH MHOxecTBa J-J COOTBeTCTBeHHO Ha 
X u Y. Ouesuguo, uto A* sapasetcx romeomopiu3mMomM, mMepeBogsamumM X., 
Ha Y,. Ocraetca moKasaTb, uTo X, u Ys SBUIAIOTCA MHOMKecCTBAaMH Ksacca 
Gs,. Ilycrb p(x) = <x, h"(x)>. Cueqoparembuo, X,=p4(1). Tak Kak Muo- 
*ecTBO J saMKHyTO B XXYj, TO OHO sABAAeTCH MHOMKeCTBOM Kulacca Gs, 
B XXY. B cuuy HelpeppipnocTu p u3 aTOrO culeqyeT, uTO X,=p3(1) aB- 
JIA€TCA MHO2KECTBOM KJIacca Gs, OTHOCHTebHO Xj, a CJeJOBAaTebHO, Ui OT- 
HocutesbHO X. AnasoruuHo Y, ABJAeTCH MHOKeCTBOM Kslacca Gs, OTHOCH- 
TeJIbHO Y. 

OTH TEOPEMb! NOSBOMAIOT OOOOMIUNT CeLyIOULMe TeOpeMbI H3 TeOpHH MOMI- 
HbIX MeTPHYCCKHX MpocTpaHcrTs. 

Teopema 7. Bo é@cakom noatom npocmparncmee Obausocmu X eeca <m 
u mowrocmu 2™ maxom, umo «(X)<m, cytyecmeyem Kaacc F mownocmu 


seas 
2?” nodOmuHoocecme X, U3 KOMOPOIX HUKaKOe He ABAEMCA HeNpepvl6Hoim OOpa- 
30m Opyeoeo. 


Teopema 8. Ecau Oana X 6oinoansatiomcA YCaoeuA mMeopemol 6, mo cytuIe- 


cmeyem Kaacc F mownHocmu 22" nodmnoocecme X pasHolx mononoeudecKux 
munoe. 

TlokKasaTeabcTBO TeopemMb 7. B oKa3aTeJbCTBe MbI ONMpaeMca 
Ha CJleffyIouly!io H3BeCTHY!O JIEMMy H3 OOMeH TeOpHH MHOMKeCTB: 

Jlemma (1). [ycmo X — 6eckoneunoe mHooecméeo moujnocmu nu DP — 
KAaCC MOWWHOCMUL <M omobpadKeHuti noOmHoosecme X Ha nodmHooicecmea X 


moujHocmu n. Cywecmeyem Kkaacc F mownocmu 2" nodmxoscecme X maxkot, 
umo us AEF, BEF, AB eumexaem jf (A)—B=n npu ecaxot fEe®. 


Ilycrh n= 2" wy ®—kaacc BCeX HeINPepbIBHbIX OTOOpPaKeHHH, ompese- 
JIGHHBIX Ha BCCBO3MOXKHBIX MHOKECTBAX KJlacca Gs, Ha MHO2KeCTBa MOLIHO- 


ctu n. Tak Kak X =n u ® <n, TO ycuoBuaA JeMMbI BHIMOIHeHbI. Mbt foKa- 
eM, uTO Kslacc F, cyllecTBOBaHHe KOTOPOrO yTBepxaeT JIEMMAa, ABJIACTCA 
HCKOMBIM Kslaccom. Ilycth A, BEF, A#~B wu B apanetca HelpepbIBHbIM 
o6pasom A. Torga cyllecTByeT HellpepbIBHOe OTOOpaxKeHHe g Takoe, YTO 
g(A)=B. Ho g moxer Opith mposomKeHO Jo oTOOpaxKeHHus f MHOKecTBa 


A* xnacca Gs,. Tak kak f(A") > Bu B=n, To jE, asnauur jf (A)—B=n. 
Ho f(A) =g(A), sro mporupopeyutT ycnosuio g(A) = B. 

Teopema 8 flOKa3biBaeTCH aHaJIOrHyHo. ; 

B 3aksio0ueHve Mbl TIpHBeeM IpHMep, MOKaS3bIBaIOWHH, UTO B MOMHbIX 
IIpoctpaHcTBax OsusoctH Teopema Bapa HeBepHa. 
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Ilyctb X —muoxKecTBO BCexX pallHOHaJIbHBIX yHcel oTpeska <0, 1>. Bosb- 
MeM cCJleflylomul Kuacc mceBgomMeTpHK: p(x, y)=|x—yl, pe(%, y) = 


1 4 
= ron pee (— ABIAeTCH UppallMOHaIbHBIM YHCIOM OTpesKa <0,1)). 
IIpocrpaucrso X,*oueBuqHO, TOMeoMOpdHO MpocTpaHcTBy BCeX PallHOHaJIb- 
HBIX 4HCes oTpesKa <0, 1>; Takum OOpasom, B X Teopema bapa He BbINOM- 
uaetca. Tloxaxem, utro X monmno. Ilyctb %—wWenTpHpoBaHHas cucTeMa 
3QMKHYTbIX MHOKECTB, BbINOJHAIOU,aA ycoBHe Pucca. Paccmorpum cucTemy 


BCeX {A} acs, rye A o6o3HayaeT 3aMbIKaHHe MHOXeCTBAa A OTHOCHTEJIbHO 


Bcero oTpe3ka <0, 1>. Tak Kak {A} acs — U€HTpupoBaHHaa [cucrema, TO cy- 


UleCTByeT X, IpHHayexamee BceM A. UrToOObl OKa3saTb, TO NMepeceyeHue 
Bpcex A€R He MycTO, JOCTaTOUHO MOKa3aTb, YTO X ABJIACTCH PallHOHaJIbHbIM 


yucuiom. Ilycrb x —uppallMoHasbHOe uMCIO H MycTh x=§& Tak Kak xEA 

u x€A, To cywlecrByoT y, H y,€A TakHe, 4TO |y,;—§&| <p eee. a- 
we 

KHM OOpa30M, p< (V1, Yo) >1, a 3Ha4uHT, 42 (A) > 1, TO NpOTHBOpeUHT yCJIOBHIO, 

yTo §—cHcTeMa, yOBJeTBOpsAIoulad ycoBuIO Pucca. 


MateMaTHueckHi HHCTHTYT Tlocrynusio 
Axkajlemun Hayk IJompcxoH Hapogyot Pecny61uKu 41 II 1956 


UMTUPOBAHHAA JIMATEPATYPA 
1K. Kuratowski, Topologie, 1, p. 332, 1952. 
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Aokxagp Akayemun nayx CCCP 
1956. Tom 108, Ni 4 


MATEMATHKA 


A. CEJIESHEB 


a 


O ®YHKUWHAX, MOHOFEHHbIX HA HHPE HE NMJIOTHbIX 
SAMKHYTbIX MHO)KECTBAX H MHODKECTBAX THNA F, 


(IT pedcmaszexo akademukom A. H. Koamozopobum 29 III 1956) 


1. Kaaccnyeckaad TeopHaA (PyHKWHH KOMIMJIeKCHOrO MepeMeHHOrO ABJIANACb 
_ OCHOBHOM TeOpHei aHaJIMTHYeCKHX CyHKUMH, T. e. (PyHKIUMi, MOHOreHHBIX 
OONacTH, pacnOwOxXeHHOH Ha MJIOCKOCTH KOMIMJIeKCHOrO TepemMeHHoro Zz HH 
‘a HEKOTOpOH JIexKaleH Hal STOM MOcKocTbIO NoBepxHocTH Pumaua. Oguako, 
‘aK ObIIO NoKasaHo emule Bopesem (1908—1917 rr.) (4), ocHoBHbIe cBoiicrBa 
HaJIMTHYeCKHX PYHKUHM COXpaHAIOTCA JIA HEKOTOPHIX Ooslee WIMPOKUX Kwac- 
OB (PyHKUHH, a HMeHHO JIA (yHKUHH, MOHOreHHBIX Ha Tak Ha3bIBaeMbIX 
oOmactax Komm» uu «oOmactax C», mpegcTraBaaionyH4x co6oli HeKkoTopbie 
TIeMMaJIbHbIE MHO*KeCTBa THMa Fy. 

EctecTBeHHO BO3HHKaeT 3ajava—UccyIeqOBaTb Kwaccbl (PVHKIWHM, MOHO- 
eCHHbIX (T. €. HMeIOI[HX KOHeEUHYIO IpOH3BOJHYIO) Ha Ppa3JIH4HbIX, MO BO3- 
IOMKHOCTH Ooslee WIHPOKHX, KJIaccaX MHO*KecTB THMa F,, paciOO*KeHHbIX Ha 
[JIOCKOCTH Z HJIM Ha HeKOTOPOH NoBepxXHocTH PyuMaHa, HW YCTaHOBHTb CBA3b 
lexKy CBOHCTBAMH 9THX CYHKUMH HW CTPyKTypoli MHOxKecTBa THNa Fy. Ota 
ajjaua CBOJHTCA K HCCeOBaHvIO MOHOreHHbIX CYyHKUMH Ha OrpaHHyeHHbIx 
(Mr je He MJIOTHbIX 3aMKHYTbIX MHOKECTBAX TOUeK IJIOCKOCTH Z. 

2. Ilyctb F — HekoTOpoe cBA3HOe 3aMKHYTOe (COBepIeHHOe) MHOKECTBO 
oveK lvlocKocTH z H Gy, (k=O, 1, 2, ...) — MlocmeqoBaTeJIbHOCTh CMeKHbIX 
aan F oOnactei, mpHuem G, cojepxuT TOUKy z = oo. JJonycrum, uTo oOacTH 
J, OFPaHHYeHbl 3aMKHYTbIMH  KOPaHOBbIMH CIIPAMJIACMBIMH KPHBbIMH x 
a—0,1,2,...), upnuem 


>) et, < c0. (1) 
k=0 


IIpumem 3a MoJIOKUTeIbHbIe HallpaBJIeHHA OOXOMa KPUBBIX Y, (k=O, 1, 2, ...) 
akHe HallpaBJeHHA OOXOJa, MPH KOTOPbIX TOUKH COOTBeTCTBYIOMeH OOlacTH 
re OCTAIOTCA C IpaBOH CTOPOHbI OT ABWKyUelcaA NO KpHBOH x, TOUKH. Byjem 
OBOPHTb, uTO KpuBbIe 7, (k=O, 1, 2,...) oOpasyior coxKHbI KoHTyp IT 
P= 7+tiytte+...). Touxu kontypa I nasopem «cTporo rpaHHuHbIMn», 

TOUKH MHooKecTBa F, He MpuHayviexamue [, «crporo BHyTpeHHHMH» TOU- 
aMH MHOxKecTBa F. CoBokynHocTb Gp cTporo BHYTpeHHHX TOYeK MHOKeCTBA 

Ha30BeM «CTpOroll BHYTPeHHOCTbIO» HJ IpOCTO «BHYTPeHHOCTbIOy KOHTypa I’. 
yepuguo, F =Grp+I’. Jonycrum, uto B mo6ol Touxe z€F 


4 Tv 
lim —* = 1,<0o, (2) 
50 

ne %3,2—CYMMa JWIMH KPHBLIX y, HJM MX YacTell, IPHHafsexamux samMKHy- 


My Kpyry paquyca 6 c WeHTpOM B TOUKe Z. 
Koutyp I’, o6naqaiomuit yKa3aHHbIMM BbIe CBOMCTBaMM (T. €. YyOBJIe- 
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TBOPAIOMIMH ycnoBuaM (1) uM (2)), Ha30BeM KOHTyYpOM THIla C, a CooTser- 
cTBylollee MHOXecTBO F — mMHoxecTBO Tuma C 

CymMy MHOxecTB THIa C Ha30BeEM MHOxeCTBOM THIa C, («oOuacTH C» 
Bopea ABAAIOTCA CHelMaJIbHbIMH MHO2KeCTBAMH THMa Co). 

Tina mo6oh HenpeppiBnoli Ha MHoxecTBe F tuna C dyxHKuun f(z) Mo- 
JIOXKHM 


foo} 


\i@a= > \ rea 


k=0 Yx 


re KPUBBIe 7, mpoOeraiTca B TOJIOMUTEJIBHOM HallpaBJICHHH. 


oO 
U3 ycnopua (1) caeqyet, yTO pay ey \ f (&)d& aOcomoTHO CXOjHTCS, 
k=0 Yr 

3HaUHT, MOPAOK WIeHOB 93TOrO pxAa MOXHO H3MeCHATb, He MeHAA eF 
CYMMBI. 

Ucnompsya ugelo OKasaTesIbCTBa Teopembl Kou JIA Cily¥ad TpeyrouJb 
HOrO KOHTYpa, MOXHO yCTaHOBHTb CJleqyioulyio Teopemy: 

Teopema 1. J[na so6oti monozennoti na mnoocecmee F muna C yak 


yuu f (2) 
\i (§) dt =0. (3) 


iE 


Teopema I’. JIaa «am6oti monoeeHHoti Ha mHoocecmee E muna Cy pyxk 
yuu f(z) u caoncnoeo Konmypa T muna C, npuxadaescaweeo E emecine C 
ceoell eHympeHHocmor, 


\i@a =o. 


1} 


Cneyctspue. Ecau dbyuxuua f(z) aBaaerca lpeqesiomM paBHomMepH 
cxoqamelica Ha MHoxecTBe F Tuma C nocMeqOBaTeJIbHOCTH MOHOreHHBIX Ha 
(B YaCTHOCTH, PallHOHaJIbHbIX) (PyHKWHH, TO 


|i @di =o. 


1D 


Teopema 1 saBaaeTca OOOOMJeHHeM H3BeCTHOH HHTerpasibHOH TeOpeMbl JwJIs 
CHCTeMbI KOHTypoB. Orcioja JerkO OJyaHTb Tak xe Teopemy Kou Be 
OJHOCBASHOH OOacTH. 

M3 cileqcTBHA BbITeKaeT, B YACTHOCTH, ITO Ha MHOxecTBe F tuna C HE 
BCAKY!0 HelpepbIBHylo Ha F (byHKUHIO MO%KHO PpaBHOMepHO allllpoKCUMUpoO- 
BaTb MOHOreHHbIMM Ha F (B YaCTHOCTH, pall\HOHaJIbHbIMH) (PyHKIMAMH. 

3. M3 Treopempi | BbireKaeT Tak?Ke cJleyloulas Teopema: 

Teopema 2. Ecau dynxxyusn f(z) monoeexna na mnoocecmee F muna C 
mo Oaa A6olt Cmpoeo eHYMpeHHett mouku z mHoocecmea F ps0 | 


ur 1 0 £ (8) ae | 
Se E—z ” (4 


, 
k=0 Vk ; : 


20e Kpueole yx (R=0, 1, 2,...) 06xodsmca @ nonorxcumeaonom HaNpagAeHUU, 


cxodumca K f(Z) UAU Umeem nocaedosameroHocmb YwacmuULHeLx CYMM, CXOOS: 
wuxca K f (Z). 


Pay (4), oveBuqHO, CXOqHuTCA K cbyHKuuH f(z) Ha MHOxecTBE E, Touet 
Wd. ¥ \ 


co 
; k 
2, [WIA KOTOPBIX CXOMTCA pay > » THE Px,z —— PACCTOAHHE TOUKH Z JC 
k=0 kz 
KPHBOH Y,. 
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2 (qa. 14)" < 00, (5) 


/O MHoxecTBo Ey copmayaer m0 mepe c mHoxecTBom F, T. e. Ey = VF. 
4, Pay (4) sBaaetca uacTHpim ciyyaem psaya 


<1 1 C @(&) de 
Sa} ee ot (6) 


‘ne 9 (¢) — NpoHsBOuIbHad HelpepbIBHad Ha MHOxecTBe F (byHKUNA. 


Tipu ycnosuu (5) stor paq cxoquTca mourn Bcioqy Ha MHoxKectTBe F, 
4 HMCHHO Ha MHOxKecTBe Fy, K HeKOTOpO (yHKuHH f(z). 


Co 
AN. Yp 
Ha muoxectse E, TOveK Z, WIA KOTOPBIX pay 2 een 
=0°k,z 
gua [| (Z) HMeeT NpOH3BOAHbIe JO m-ro NOpsAKa BKJIOUHTeJIbHO. 


Ecuu 


CXOQHTCA, PYHK- 


foe) 2 
Garey eon, (7) 
k=0 
Sie oe 
Ha muoxectse E,, 
. pe a eS 8 
$m Boa) ease ® 
Ha muoxectse E,=EF,E,FE,... dyuKkuua f(z) umMeer mpou3BoqHbe 


mo6oro mopayKa. Ecau ycnosue (7) BbmnowHeHO mpu m060mM m (m=0,1,2, ...), 
TO pE~j=vF, T. e. cyHKuuA f(z) SOeckoHeyHo yudbepenuupyema nouTH 
Bcloqy Ha MHoxecTBe F. 

_ 5. Teopema 3. Ecau nocaedosamersnocmb monoeeHHolx Ha mHoOoKecmee 
F muna C dyxkyuti fn(zZ) (n= 1, 2,...) cxodumca paeHomepno K Mynkuyuu 
F(z), mo Ha mxooeecmee Em ama ynkyua umeem npouseodnole Oo m-eo 
NOpAOKA BKAMLUMEeAGHO, Npuiem 

oo 


: iMG ee (8') 


oe ee, 


B wacmxocmu, npu eoinoanenuu ycaoeun (7) Oan moboeo m gynkyus f(z), 
seasiowasicn Ha mHXoocecmee F muna C npedenaom paeHomepHo cxodsweticA 
NOCACOOBAMEALHOCMU PAYUOKHAACHLLX GbyHKYUti, Nnoumu ecrody OecKoHe4no Oud- 
gepenyupyema Ha mxHoocecmee F. 

6. Tlyctb mpu smo6om m (m=0,1,2,...) BbImomHeHO ycuoBHe (7), a 
CJeMOBAaTeIbHO, pL = ph. 

Ecmu z=O€E,, TO AA sm060i MOHOreHHOM Ha MHOxecTBe F Tuna C 


gyuKunn f(Z) MOxKHO COCTaBHTb pay 
AO) +f Oj2z+EO 24... (9) 


Hasozsem 3Besqoi M$’) muoxecrBo ToueK Zz, WpHHajwiexaujux Gp BMecTe 

€ oTpe3skom Oz. 
IIpu ycJIoBuu, 4TO 
Ras Vx 


Pn,o 


<¢(n), pee) 


rye 9(n) — HeKoTOpas JocTaTOuHO ObicTpo crpeMalllasca K HYyvJ0 pH N—> oo 
ynkuua, mourn Bcwxy Ha Mi umeer mecro passioxKenne 
) | | | 593 


wre i = 9 
jo=lim| YG + Yamal, ay 
be by j k=0 


yctaHopsieHHoe A. V1. Mapkyuiesuyem lad aHaJIMTHYeCKHX B OKPeCTHOCTH! 
Havada PyHKUHH. 

3yecb loculeqoBaTebHOCTH m;, (R= 1,2,...) UM (R= 1, 2,...) 3aBHCaAT 
oT MHoxkecTBa F vw He 3aBHcaT oT (tbyHKuMH f(z), a MOCTeqOBaTeMbHOCTh Oy 
(k=0,1,2,...) He 3aBucuT HM oT MHOxecTBa F, HH OT PYHKUHH f (2). 
(IlocneqopatembHocTb 6; (k=0,1,2,...) Ta %e CaMaH, 4TO H B TeOPeMe 
A. VW. Mapxywmesuya.) 

Vis pasnoxwenua (11) cmeqyeT, 4TO NOceqOBaTeJIbHOCTh (byHKUHOHAJIOE 
{f (0)}40, 1,2, ... OMHO3HAUHBIM OOpa3om orpeylemmeT Ha 3Be3ze M\” mouo- 
reHHylo Ha MHOxecTBe F Tuna C cbynKuntw f(z). Orcioqa BbiITeKkaeT Take, 
uTO TOMOreHHaA Ha MHOxecTBe F Tuna C cdbyHkuua f(z) OHOSHAYHO OMpe- 
yensetca na 3pe3qe MS ee 3Hayenuamu Ha smoOol jyre, mpunaqmeKauel 
E. UW MpoxoxaujeH uepes Touky z= 0. 

Ecau so6pie Be TOUKH MHOxKecTBa E.. MOXKHO COeMHHTb JIOMaHOH JIM- 
HHeH, IpuHaqexkameih Gp, TO mpH ycuoBpun (10) wu upw pE~=pF MOHO- 
reHHad Ha MHowectBe F Tuna C dyuKuua f(z) OHOsHadHO oMpejeAeTCA 
noculeqoBatembHoctbIo {f") (0)},-0, 1,2, ,.. HuIH ee 3HaYeHHAMM Ha CKOMb yroyHo! 
Mayioh Jyre, IpHHayexameh Eq. 

7. Bocnomb30BaBiluMcb pa3somxeHHeM (11), MoxKHO ycTaHOBHTb CJleXyIoulyo 
Teopemy: 

Teopema 4. [Tycme dyakyusn f (2) monoeenHa Ha mHoocecmee F muna C, 
z=0€E., pEnj=pFu eoinonaneno ycaoeue (10). Toeda, ecau f™(0) =O 


npu, need, (k= 1,.2,...43 Ap Henne; O<_ he = Neag) ue 
MS My, < ty, <C hes (12): 
(k =k,, ky, ...), mo cywecmeyem nocaredosameAbHoOcinb 4acmuUu4HolLx CYMM 


pada (9), cxodsuuasaca noumu ecwody exympu seesd M\? * gynKyuu | (ze 
Ota TeopemMa ABJIAeTCA OOOOMLEHHEM HS3BeCTHOH Teopemb! OcTpoBckoro: 
O CBEPpXCXOJ{MMOCTH. 
8. Pag 


>» Anz (13). 


C OTJIHUHbIM OT HyJIA paywycom cxoyumMoctTn R onpesessieT HEKOTOPy!o MOHO- 
reHHy!0 Ha MHOxecTBe F Tuna C cbyHKunto f(z) (B KauvecTBe F MOKeM B3ATb, 
HanpuMmep, Kpyr |z2|\<r<R). Ecan dyuxuusa f(z) MOHoreHHa Ha MHOXKeCTBE 
fF Tuna C, HMelolleM TOUKM, sJlexKamMe BHe Kpyra |z|\<R, z=06€ Eq, 
Eo =F M BbINOHeHO ycnoBHe (10), To ata dbyHKuuA f(z) GyqeT onpeye- 
jeHa BHyTpH sBesqpr M§) npw nomomn pasjoxenua (11). Ecau, kpome 
TOrO, AA paccMaTpHBaemoro MHOxecTBa F soOnle Be TOUKH E., MOXKHO 
COC(MHMTb JOMAHOH JIMHMel, IpMHaqnexameh Gp, To :byHKiuto f(z) MOKHO: 
OyqeT ONpeesMTh Ha BCeM MHOxmecTBe F. 

STOT Mpouecc onpeyesenus 3HaveHHit (byHKnuu f(z) Ha MHOxKecTBe M 
WIM Ha MHOxKecTBe F Ha30BeM MOHOPeHHBIM TpoqouKeHHem psa (13). Us. 
TeopeMbl 4 cyleqyeT CyWecTBOBaHve JOCTATOYHO WIMPOKHX KwIaccoB psjoB (13),. 
MOHOFeCHHO HeMpOJOJRKHMbIX 34 OKPy2KHOCTH HX KPyroB CxoquMocTH (2). 


(F) 
0 


TopbkoBckuii HHKeHEPHO-CTPOHTeMbHbI ~=HHCTHTYT Tocrynuio 
um. B. II. Uxanosa 2 II 1956 


UHTMPOBAHHAA JIMTEPATYPA 


* E. Borel, Legons sur les fonctions monogennes uniformes d’une variable complexe: 
: d 8 
Paris, 1917. ? A. WH. Ceae3nes, Martem. cOopn., 26 (68): 3 (1950). : 


O94 


Aoxnaye Anragemunu nayx CCCP 
1956. Tom 108, Ne 4 


PHIUIPOMEXAHHKA 


B. B. CTPYMHHCKHH 


TPEXMEPHbIM NOFPAHHYHbIN CJIOM HA MPOM3BOJIbHOH 
MOBEPXHOCTH 


(ITpedcmasreno axkademukom A. A. Jlopodnuyoneim 27 XII 1955) 


IIpu uccweqoBaHuv OTJeMbHbIX YaCTHbIX CyYaeB ABHKeHHA 2KUAKOCTH B 
PpeXMepHOM TlOrpaHHYHOM Cy0e Obl OOHAapy2xXeH pA HOBLIX ABeHUM ((1”8) 
“[p.), MOsTOMy pefctaBineT OoOubWOH HHTepec u3yyeHHe OOIero cyyaA 
BYXKeHHA XKHAKOCTH B TpeXMepHOM MOrpaHHyHoM cyloe. OOulMe ypaBHeHHuA 
pexmMepHoro norpaHHMyHoro clOA Obl NOyyeHb ee Jlepu-Unsuta (4), a 3a- 
eM XOY9p30M (°) pH HEKOTOPbIX MpeANOJIOREHUAX O MOPHAKe MaJIOCTH OTJeMb- 
‘bIX BbIpPaxKeHHH. 

B paOote JlaeTca CTpOrHii BbIBOA ypaBHeHHH TpexXMepHoro norpaHHyHoro 
‘OA JIA MPpOHSBOJIbHOH NOBEPXHOCTH HW JOKA3bIBAeTCA, YTO STH YpaBHeHHA AB- 
IAIOTCH MpeyesbHOH POpMOl ypaBHeHuli Happe—Crokca mpuH HeOorpaHHyeHHOM 
O3pacTaHHH 4ncia Petnonpyca. TpexmepHble ypaBHeHHA MOrpaHHyHoro cos 
IpeoOpasyrorca K BHAY, OOHapy2XuBaIOMleMy BJIHAHHe TIaBHbIX KPHBH3H TIO- 
3€p XHOCTH. 

Jia BbIBO,a ypaBHeHHi TpeXMepHOro NOrpaHHYHOTO CJIOA BbIOepeM CHCTeMy 
<PHBOJIMHCHHBIX OPTOTOHAJIbHbIX KOOPJMHAT, HeMOCpeJCTBEHHO CBxA3aHHYyIO C 
ccmeqyemMoH mopepxuHoctpio S. 

IlycTb ypaBHeHve MOBepXHOCTH 3afaHO B BHJe: 


D5) (1) 


Ecuaiu OBepXHOCTb OTHeCeHa K CHCTeMe JIMHHM KPHBHSHbI § = const, 
]= consi, TO OCHOBHaA KBaj[paTHuHad (POpMa NOBepXHocTH OyjleT HMeTb BUY 


dS? = (XeX;) de? -+ (KyXq) d7?. 


 Samumem Tellepb CeMeHCTBO MOBepXHOCTeH, MapaJVJIeJIbHbIX K UCCuIeyemMou 
\OBEPXHOCTH, CJieyIOULHM OOpasom: 


XG IX et Cra (6,99). 


qe © — eMHMUHbI BeEKTOP HOPMaJIH K PpaCCMaTPpHBaeMOH MOBepXHOCTH. 

_ Tlopepxnocts €= const wu nopepxHoctu §= const, 4 = const, oOpasoBaH- 
BI€ HOPMAJAMH K COOTBETCTBYION[MM JIMHHAM KPHBHSHBI, IPHMeM 3a HOBYIO 
MCTeMy KPHBOJIMHCHHbIX OPTOPOHAJIbHbIX KOOPAMHAT. Huddepenuupya BbIpa- 
<eHHe Juin X HW BOSBOJaA erO B KBaj[paT, Halijem Mlocue pxAya yipomlenut 
JIMHY JyrH B HOBOHM CHCTeMe KOOpHHAaT: 


dS? = (Xz -+ Cong)? de? + (Ky + Cong)? dy? ++ dt. (2) 
CormacHo Teopeme Pojpura, BOuIb JIMHHH KPHBM3HbI BBITIOJIHAIOTCA Pa- 
CHCTBa 
an X; = x, 


(Gye Be Oy, = R,’ 


ne R,(é, 4) u Ro (§, 4) —TaaBHble pauyCcbl KPHBH3HbI MOBepXHOCTH. 
595. 


BpipaxkenHe (2) MOwKeT OLITh 3amucaHo B Buje 
ee i. ¢\2 2 o\ 2 : 
dS! = Ai(1+ 7) di + A3(I +z) dy? + de, (3 


rye A?(é, y)= X?, AZ (é, 4) = Xi — KosbpuHeHTH OCHOBHOH KBaypaTHUHOr 
(POpMbI MOBepXHOCTH. : 

Takum oOpa30m, B HOBOM cucTeMe KOOpyuHaT Kooppuunentn Jlame 
paBHBI: 


| t 
Hs, 7%, AES ee eae 


ht» =A& V+ geq) G91 


HerpyqHO Moka3aTb, 4TO CHcTeMa NoBepxHocTe §&=const, 7 — const 
C= const oOpa3yeT TpHOpToroHaJIbHyloO CHCTeMy NOBepXHOCTeH, Tak KaK KO3(p- 
g@unuents H,, H, u Hs yopmetBopsioT cuctTeme Jlame, cocTosmel u3 6 Aud 
cbepeHUMaJIbHBIX ypaBHeEHHH B YaCTHbIX MPpOH3BOAHbIX 2-ro NopA,Ka. 

SamuuieM Tellepb ypaBHeHua Hapbe —Crokca B KPpMBOJIMHeHHOH CHCTeMEé 
KoopyuHaT &, 4, ©. Ileppoe u3 ypaBHeHuli Happe—Croxca OyjeT HMeTb BHUJ 


Ou u Ou uv Ou Ou uv OH, uw 0H, 07 OFlg 2 

bt +H, 0 Hy on % a? HA, on Hy Of  AyH OE 
Mora! 1 Bea v ogi u Here 
~ Ay 06 ReAy ln \di, O86 «Ags, OF 0n\Hz 0n ' Aye On 


Tlepeijqjem Tenlepb K HOBBbIM TlepeMeHHBIM §, 71, %, Wy, V1, Wy! 


b=fin apeeuissess ee i= Ujeu VesOe = 


IlycTb BeJIMUMHbI Uy, Vj, M1, a TAKXKe HX NepBble WH BTOPbIe MPOWSBOAHBIG 
m0 &, %1,, HMeIOT -KOHeYHLIC 3HaYeHHA, a MOBeEPXHOCTb OOTeKaeMOro Tell 
vMeeT Tlay{KyI0 (POpMy C HeMpepbIBHBIMH [TaBHbIMH KPHBH3HaMM H UX po 

4 


1 dR 
M3BOJHbIMH. B 3ToM cury4uae BhIPAKCUES = SS eee 
j dant is es - Ri VRe R,VRe’  R,V Re Ri Oa} 
1 
—— = =~ HT. 0. 6 T CTPCMHTbCH K HYVJIIO I H H 
R, V Re Ra 8 YAY Pp y pH HeorpaHHYeHHOM yBe 


JIMYeHHM uNca Re. B cooTBercrBHH c 3THM HMeeM 


lim Hi Ay lim fT, Ag, 


Re co Re+ co 
if 1 oA, ae) 1 OA, : Ler Omts, sos gee FOS wie 
Denes (ialde On, AA, On,’ Re» o fills 0&; = A, Ay 08) ad 


BbINOJHAA ykKasaHuble BbIe MpeoOpasopanua, us ypaBHenuli Hasse 
Crokca Tip HeorpaHw4eHHOM BospacTanuu uNcaa Peiinompyca NOJIyaHM cule: 


Aylouly!o cucremy ypaBHeHHli MorpaHu4HOrO COA AIA MPOMSBOUbHON MOBepX} 
HOCTH: | 


Ou u Ou v Ou Ou uv OA, U2 OAs 1 Op 070 
ates jopandaen |e, eet oe, WwW—zs —_— oo COC "LW a 
ot a A, 06 oD A, On ne OG a A,A, O07 AA, 0& A, 0& Re oC?’ 
Ov u Ov Uv OV OV uv OAs u2 OA, 1 dp 1 o2y 
ae eedey esths sees ‘= a er Re PE 3; i 
ot Hn A, 0& tic A, On rs On su A,A,, 0& A, Az, On A, 07 Re ot?” (5) 
1 oe) AP ee 4s Ow L us OAg vo OA, 0: | 
A, 0§ A, On 1G A\A, 0& A\A, On 
u ile Op 
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Ha HCKpHBJIeHHOM NoBepXHOcTH rpaMeHT aBeHUA B HOpMaNbHOM Ha- 
PaBCHHU ABJIACTCA BEMMYHHOH MepBoro NoOpsAKa, OHaKO US8MeHeHHeE JaBule- 
jit Ha NPOTA2KeHHH CJIOA BCe Ke OCTAaeTCA MaJOH BeMUMHOL, HU AM MOXKHO 
yeneOpeub. B 9ToM cilyuae jaBeHHe NonpexHemy 6yyer onpeyenaTEcA 
{(elHUM NOTOKOM. CvleqoBaTeJIbHO, rpaHuyHEle yCOBAA J\WIA MepBbIX Tpex 
MaBHEHH (5) MoryT ObITb 3allHCaHbl B BHJe: 


hoy f= 0, vwev=we 0; 
Iipu C—s60 iG, %), v= Vie; N); 
& 


ee U u V—sajannpie (pyHKUHH, HallpHMep, no TeopuH HyeambHOll xKUI- 
CTH. 
OrmeTHM, 4TO OOM\He ypaBHeHHA TpexMepHoro NorpaHHuHorO cos (5) 
WYyT ObITb MpeoOpasoBaHbl K Ooslee yOOHOMy AA MpusoOxKeHNit BH. 
Ollarad, HallpHMep, u= A,u; v= Av; w= A\A,w, 3anuuem ypaBHenua 
) B Buje 


- i Foe 4 we [a 17 (32) |gg in Aa + uo 2 In 4 = 
i oe + Ope +5 —[ (RE) +O] Zin A, +0 gn = 
i++ 8-0 


TpaHHuHbIMH yCJOBHAMH u=v=w=O0 np C=0 4 u=AQU (, 4), 
aq AW (§, 7). 

B 9THX MepeMeHHbIX OCHOBHbIC HHEPpUHOHHBIe ueHbI MePBbIX JBYX ypaB- 

HHH WH ypaBHeHHe HepaspbIBHOCTH JIA MpPOH3BOJIbHOH MOBeEPpXHOCTH HMerOT 
KOH Ke BH, KaK H JIA NOCKOM NwaCTHHKH. 
- V3 Bpipaxenuii (5) BHAHO, 4TO B ypaBHeHHAX TpexMepHoro MorpaHuy- 
Oro CNOA [A MPOM3BOMbHOM NOBEPXHOCTH MOABAAIOTCA JONOMHUTebHBIE 
JIl@Hbl, 3aBHCAILHe OT MeTPHYeCKHX CBOHCTB HCCJIe_yeMOH MOBepxHOCTH. 
Os(PHUMeHTbI y 9THX YWICHOB MOXKHO B ABHOM BHJ€ BbIPasHTb Yepes PaB- 
ble KPHBH3HbI TOBepXHOCTH HM HX UpowsBoyHble. M3 ypasnenuh Koyanun 
mMeem 


Ay an Ki—Kz On’ Ay 08 K,— Kz 0& 
Tloqcrapsiaa 3TH BbIpaxkeHua B (5), Haliqem 
2 
Set aoe + aay t © 3 ROR) Oe AOR BET 
2 
== hve 
r 2 
aa bao te a + ies eRe ie 
= ae + y ae (7) 


1 ou 1 Ov Ow u OK, Uv OKy= 0. 
Ap GAS Ox eae wae (Ka — Ka) 0& Ay (Ki— Ke) 07 
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JlonouHVTeMbHbIe YWIeHbI B ypaBHeHHAX TpexXMepHOrO NOrpaHH4HOrO CAC 
(7) copepuleHHo He 3aBUCAT OT H3MeHeHMA TaBHbIX KPpHBM3H Kj u Ky BAO) 
COOTBETCTBYIONMMMX JIMHHH KpHBH3H & HM 4. B TpexmepHOM MorpaHH4HOM CK 
OyAYT OKa3bIBATb’ BIMAHHE CKOPOCTH M3MeHeHHA TvlaBHbIX KPHBM3H BO. 
QIONOAHUTeNbHIX» HHH KpuBHsH OK,/dy u OK,/0é. V3 Beipamenul ( 
culeqyer: 

( AK 2/0 
A, = ¢, (exp [—|\ Sa See |e 


0 0 


rye C, u C, —MpousBoubHble (PyHKUMA. 
Ecau B paccMaTpHBaemoli OOacTH NOBepXHOCTH TlaBHble KPHBHSHbI Mad 
H3MCHAIOTCA BOJIb JONOHNTCIbHbIX JIMHMM KPHBH3H 


Ky (&, 7) =Ki() +69; Ke(€, 1) =Ke(n) + AS, 


rye 5 un A—Mavple BeJIMUHHbI, H eCIH B 9TOM OOMACTH HeT OMOMHUeCK 
Touek mopepxHocTu (K, Kg), TO 


AG )=A@(1-3 


Aa (i 1) = Cx (a)(1 + A\ = S——) = Cs (a). 


B 9TOM Cyuae ypaBHeHuv TpexMepHOrO MOrpaHHYHOrTO CJIOA TIPpHM 
BH]: 


Ou Ou Ou Ou Op 1» Pas 
Bp geo 8 ae se ee ear 
“ Ov ekg ov dv Op se ae 
; Bhi i OC be On wd, 00 ee eee 


Ou ov Ow 
a toy + og 9 
TpaHHuHble yCJOBUA: 
pH C= "Oyo = ee: 
mpu C-+oo u=U(E,y); v=VEE, x). 
TakHM oOOpa30M, JIA kKsacca NoBepxHocTeli co cmaObiImM u3sMeHeHHe 
TlaBHbIX KPHBH3H BOb AONOHUTCbHbIX JMHUM KPHBH3H OOUIMe ypaBHeHA 
TpexMepHOro NorpaHH4HOrO COA MOryT ObITb NpecOpasoBaHbl K BUY, 
(popMe copnajlaiollemMy C ypaBHeHHAMM TpeXMepHOrO cCJIOA JIA mMmocKd 
MJlaCTHHKH. 


Tlocrynuao 
25 XII 1955 
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Jlornanan Akayjemun nayk CCCP 
1956. Tom 108, Ne 4 


ACTPOHOMH Al 


B. M. AJEKCEEB * 
OBMEH HW 3AXBAT B 3AXAYUE TPEX TEJI 


(ITpedcmasaeno akademuxom A. H. Koamozopossi.a 26 1 1956) 


§ 1. Ilyctb Po, P;, Py — cuctema Tpex rpaBHTHpylOulux Te; m; — Macca 
mia Pj; rj;—-ero ‘paqvyc-BexTop; v;—CkopocTb; rin =|rin| = |r: —rpl} 
ik = |Vin| =|vi—vzel. 

B cucTeme uMeeT MECTO 3aXBaT, ecuM pH t—>—oo Bce frj,7>00, 
mpH t—>-+ 00 fo, <C, Tia, Tog > OO. 

B cucTeme uMeeT MecTo OOMeH, ecun IpHt—>+ oo fy<C, P19, fo9 >, 
mpH t—+>—oo 11 <.C, P12, To, >. 

B 3aMeTKe CTpOATCA TIPHMepbl OOMeHA HM 3aXBaTa B csyYae My) > mM, 
19 >> m,. J{MH MpocroTbl cuntaetcaA my =1, m=m,=m. Pesyaprarst 
epHbI IpH a<_m,/m,< A. JloKa3prBaeTca, uTO B (ha3s0BOM MpocTpaHcrTBe 
HHOXKECTBA HavaJIbHbIX JaHHbIX, IPHBOAAWIMX K 3aXBaTy HIM OOMeHy (Kak 
PH MOMOXKUTebHOH, TaK WH IPH OTPHllaTeJIbHOM KOHCTaHTe 9HeEpruu), HMeIOT 
OJIOXKUTebHYIO Mepy. TeM CaMbIM OKOHYAaTeJIbHO ONpoBepraetca yTBepxK]e- 
ve Ia3u (*) 0 HeBO3MOXKHOCTH 3aXBaTa H OOMeHa. Metojbl, MpHMeHsembIe 
3aMeTKe, He HCMOb3YIOT YHCJICHHOrO HHTerpHPOBaHHA, KaK 93TO Jean 
ekkep (1) quia oOMena u O. IO. Umugr (5, 3) qua 3axBara. Mcnomb30BaHue 
‘aJIOCTH mM TMO3BOJIAeT OOOHTHCh Oe3 OOJIbIUHX CKOPOCTeH, YTO ObIVIO Cylle- 
TBeHHO B padore K. A, Curuukosa (?). BuacTHOCTH, HMeCHHO' 9TO OTKpbIBaeT 
O3MO2KHOCTb -HOCTpoeHHsA OOMeHa IPH OTPHaTeJIbHOH KOHCTaHTe 9HeprHHn. 

§ 2. B qambHeliuiem BHxKeHHe paccMaTpHBaeTca B 18-mepHomM (pa30BOM 
poctpauctne ®. Touka x 9TOrO. NpocTpaHcTBa — COBOKYMHOCTb pajHyCcoB- 
€KTOPOB HH. CKOpocTel 


Aes {To, 11, T:, Vo, Vi, Vo}. (1) 
Ooosnauum S‘,x touky B ®, B KOTOpyio Mepeli yer TOUKa x Yepes BpeMaA 
B cucTeme, re Macca MaJIbIx Te paBHa m. IIpH m—0 ist nlepexoJUT 
Si —ujeanbuoe ABu2KeHHe, B KoTOpoM P, u Py, oOpamtaiorca oKoNO Py 
© 3aKoHam Kenuepa. Six peryTApHO Ha (f,; ty), ecmu Ama Bcex t E (£,; ty) 
a TpaeKTOpHu Six Bee rins=0. V3 wenpeppipHoli 3aBucumocTH pemenuit 
T paBbix yacTeli H HavaJIbHbIX JaHHbIX CJlefyeT JIeEMMAa: 

Jlemma 1. Ecau na unmepeane ty<0< ty, KoHeuHOM UAU becKOHeLHOM, 
x? peeynapHo, mo Six0 = lim Six Ona ecex t € (ti; te). 
7 xX> X 


m+0 
Bese B J\aJIbHeHIIeM Mbl CUHTACEM IWCHTP THAECTH CHCTEMbI HEeMOABYIK- 


bIM, TaK 4TO B HjleasbHOli CucTeme TesIO- Po, CoBmayaiomlee C HHM, Hello- 
BYxKHO. MutTerpad 2HepruH CHCTeMbl HMeeT BU (fpaBHTallMOHHaAd MOCTOAH- 
‘aa paBya |) } oh 


rarest Sete ils» 


| Jlerko yOeQuTbCH, YTO, ECM Vy H Vz OFPpaHHUeHbI, TO Up €CTb O(m), a 
3" 099 


nostomy upu m—>0 
2 -\y; 
# (44) 4 (2A) m+n. (3 
\ 


m ie To2 


Benuuuust Ah? =1/,07 —1/ro, i=1,2, ecrecrBeHHO Ha3BaTb OTHOCHTEedJIb- 
HbIMH 9Heprusmu Te P;. Teno P; [BuXxKeTCA B UfeabHOM CHCTeMe OTHOCH- 


TembHo Py) no smmumcy, THMepOoue uM Mapadoue, ecH ne <0, 0, = 0; 
COOTBETCTBEHHO. 
Korga m>>0, A? yxe ne OygxyT MHTerpasaMu [\BHXKeHHA, HO, TeM He 
MeHee, HHOra OHH H B 3TOM CJy4ae ONpefeAIOT MOBeeHHe Fi, PU too, 
Teopema 1. Iycrp Sox° peeyanpno Oan t>0. Ecau 


a) A (x°) >0, hy (x°) >0 
uUAU 

6) hY(x°) > 0, hz (x°) <0, 
mo cytyecmeyiom maKue My) U b>, uMO NPL M<M) U |X —Xp|<% Oeume 
nue Six npu too 6ydem eunepOoauueckum (BCE Tin—>0O) 6 CaYyuae a) 
JAAUNMUMECKU-2UNE POOAULECKUM (To. <.C, 112, To, > CO) 6 Cayuae O). 

Jloka3aTesIbCTBO OCHOBbIBaeTCH Ha TOM, YTO B CHJy JemMMbI | HU ycaO 
Bul a) WIM 6) AIA M< mM, |X —Xo|<Cd9 M AOcTaTOYHO OombUIMX ft B TOUKE 
Si,X YOBMETBOpAIOTCA ycmoBua memmbl T. ©. XuvbMu (°) B cayyae a) Mul 
memmpr K. A. Cutuukosa ((?), Teopema 2) B culyyae 6). I]pusoqum ux gop 
My JIMpOBKH. 

Hyctb o(t) = min {drin/dt}; p(t) = minrjz; r(t)—paccroanue oT 
yO weHTpa TaxkectH Py WH Po, So=r (0); Yo =dr/dt |r, M™* 


j 


m.m,; 

; S| 

= (Sm; ) / min | ; k—XKOHCTAHTa TATOTeHHA. 
a mm; ; 


JlemMa 2. (Xumpmn). Ecau o(0)>0, 9 (0) >M*/2(0)?, mo npu to 
BCE fin ao. 
Jlemma 3 (Cutunxkos). Ecau sv, >24k[m) +m, + ms] u 


16 V 2 mymymok'!* me kmytny Pe km,m, Min ye a (0) 
1 38 oS ere N= Mg 
(mM + my)'!*0955!* So To1 (0) 2 it, Sete) 


mo Oat t >0, Tiz<CSo p> So + 1/2 Uot *. 
Caegctsue. Ecau Sox perynapHo yma seex t, TO xapakTep find 
Mp OcTaTOYHO MaJbIX m OyyeT OfMHakOB pH t—>-+ oo. Tlostomy s3axBal 


WIM OOM€H Hy2KHO HCKaTb B OKpecTHocTH TpaekTopun S*x° c TouKamu He 
perysapHoctTH. 


SametuauHue. Bompoc 0 BOSMOxKHOCTH yCTaHOBHTb aHaJlOr TeOpeMBl — 
Aaa caryyan 


B) Ai <0, hg<0 
OUCHb HHTepeceH, HO 3HaUHTeJIbHO CJIOMKHeEe. 
§ 3. PaspbIBHBIM peMleHHeM HjeambHO CHCTeMbI Ha30BeM Tpaek 
TOPHIO So Xo, YAOBJICTBOPAIOMLy!IO yCJIOBHAM: 


t A) 
1) Sox — peryispHoe pemleHHe HeambHOH cCHCTeMEI, KPpOMe H30JIHPpOBak 
HbIX TOUeK {f,} HeperyJIAPHOCTH; 
2) B TOUKAaX ftp 


a) To (tn + 0) = 19 (th —0); Vo (tn + 0) = Vo (tr —0); | 
6) ry (tz +0) =r, (t, —0) =r, (tx + 0) =r (tx — 0); (4 
B) Vz + Vo |¢p-+0 = Vi + Vo Les | 
r) |Vi — V,| l¢p-+o =|Vi — Vs | Loses 


| 
} 


* 
B paOote CuTuukoBa Jano oKasaTenbeTBO JA My) =m, =mM,=1, HO BbIKNAay 
NOYTH He H3MeHAIOTCA HW B OOmeM cJIyyae, q é 
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Ycuosue (4)—9ToO ycuoBMe HenpeppiBHocTH paUyCOB-BeKTOpoB, COXxpa- 
SHA SHeEpruw MW COXpaHeHHA OOMero uMNysbca Tet Py u Po. 

Cneqylollad TeopemMa sBJAeTCH OCHOBHOM B Hallem Meyoye MocrpoeHua 
PHMepoOB 3axXBaTa H OOMeHa. 


Teopema 2. ITycmo Reb em pa3speleHoe pelleHue udeaAbHoli cucmemobl 
unmepeane ty <0<ct, npuyem t = 0 —eduncmeennaa mouKa HepeeyAsp- 
9emu U 6 Hel He Npoucxodum mpotinoeo cmoaKHoseHus. Toeda cyiyecmeyiom 
lO“uKU {Xm} maKkue, umo 


# 


lim Si.%m = Six0 Oan ecex t==0 us (t,; t,). 
m->0 


TNoka3sateaberso. Monoxum 
Xm = {%, Fr + mp, r— mp, Vo, V-+ w, v—w}, (5) 


fe To H Vy —KOOPHHATHI HW CKOpocTb Py mpu ¢t = 0; r—rouka coyfapenna 
enema ot * 
1 4 Po; V=*/2(Vi + Ve) tpH t=0 B Som;o HM Ww ompeyenuM mo3yuee. 
osHauuM x. = S'™x 7 
rte ee 
JlemMa 4. Ecau |w/?}—16p4>0, mo cywecmeyrom npedeavi: 
a) lim [lim *7, m] = (f,',1r,V,V + us, V =) = Pde 


T+ co m->0 


6) lim im com =r; 


m+ co | ria (Xr, m) 


T+©@ 

B) lim [lim Vy9 (Xr, m)] = ud = ur’; (6) 
T+ co m>0 

r) lim | im al = oo 
T+ ce] m-0 bi 


npuiem BHYMpeHHUull Npeden KoHeveN). 
Axaaoeurnole npedeaot (x2, r, us) cywecmeyrom npu T—>— oo. 
Jloka3aTeJIbCTBO JICMMBI OCYUIECTBIAeTCA 3aMeCHOH TMepeMeHHbIX 
me (fo, 61, Ts, Vo. Vi, Va). UH FE nlepeMeHHEIMH Age 0, Vo. V, W) HT 
oracHo (bopMyJiamM t =m, ry=r-+ mo,rg =T — mp, V;=V-+wW, v2 =V—wW. 
Ipu taxoli 3amene Si, nepexoquT B S%,, a TOUKH Xm — BOJHY U Ty Ke TOUKY &. 
MoxkHo NOKasaTb, YTO TIpH m—>0 Si, -S% rae Sj ocrapaser To, I, Vo, 


' HEH3MCHHBIMH, a p MH W MpeoOpasyeT B COOTBeTCTBHH Cc 3akoHamu Ken- 
epa Ip ABuxKeHHH AByx Tel Q; HU Q, Macchl M=8, pacnovoxKeHHbIX 


s TOUKaX p HM —p MH MMelWWIMX CKOpocTu w u — w. Tak Kak w* — 169°" >0, 
‘O jBMxKeHHe Tel Q, H Q, runepG6ouuueckoe. IIpu sToM acuMITOTEI rumep- 


Ol UMeCIOT HallpaBJIeHHA ro ur, cKopocTu »%e Tel Q; u Q, Ha OecKoHe4- 
{OCTH pPaBHbl he ud qa t—>--+ 00 H Ug, —Us AA t—>— oo. 


BpiOepem Telepb p H W B (5) ck YTOOb! US = Vig (+ 0), Uo=Vi2(—9), 

se. uTOOb! x4. = lim SiXp, #2. = lim Sox. B cuuy TeopHu 3saqa4yM AByxX Ted 
t+» +10 t+—0 
TO BCerfa BO3MOKHO. 
Jlemma 5. Jlua aw6oe0 e>0 natidymca maxue T, ut, “mo OAA @ecex 
t £10 

aT, & m<m(T) dra t€ (Tm; 7] | Sintim — Sox+ | <e. 

Tina flokasatTesibcTBa 9TOM MeMMbI CHa¥aJia yCTaHaBJIMBaeTCA Ip MOMOMLA 

t 

iemmpi 4, u10 Oua T>>T1,m<m,(Tm)uT<t<t dry. (SmXm)/dt>V>0. 
Jocie 3TOrO T1pHMeHeHHeM OMeHOK 3aBMCHMOCTH peleHHA OT MpaBbix yacTeH 
{ HavasIbHbIX JlAHHbIX JOKa3bIBaeTCA YTBep2xeHHe JIeMMbI. Teopema 2 JlerKo 
eyeT H3 emM 1 4u 5. 
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Cneyctsue. Ilyctb Mbl NOCTpOHIH paspbIBHOe pellleHHe Six C OOMCHOM 
WIM 3aXBaTOM, ‘yYAOBMeTBOpsIoee ycoBuam Teopempl 2. Ilo qoKasaHHoMy 
Bo xn > Oak. B custy,teopemp: | mp JOcTaTOYHO MaJIOM ™ H Ha TpaeKTOpu 
Sim Mbl TOsyaHM OOMeH ustM 3axBaT. Ho ecaM Ha SiX%m B MOMeHTHI ty ut 
t, BBITOJIHAIOTCA yCuOBUA JemMM 2 uM 3, TO, OCTaBIAA m (UKCHPOBaHHbIM 
HM MaJlO H3MeHaAA Havanbuble JaHHble, MbI He HapylwiMM 2THX ycAOBH. SHa- 
yuT, OOMeH HM 3axBaT OyyYT MMeTb MeCTO Ha MHOXeCTBE NOJIOMKNTEbHON 
Mepbl — eJIOli OKPeCTHOCTH TOUKH Xm. TakuM oO0pa30M, HaM OCTAaeTCH MO- 
ctpouta Sox c OOMeHOM MIM 3aXBaTOM. : 

§ 4. Tlocrpoenue Six. 3aaquM MpOv3BObHO fy>—NomoKeHHe Poy U 
r=-r,—Touky coyyapenua Py uw P,; Po OyAeM CYHTAaTb HelO/BHKHBIM; 
Vv, = 0. O6osHauum v = 1/, (Vy + Vo) |t=0, uj =Vvi— Vv Feat’ My Nie a 
To ycnosmo (4) |uf| =u =| vie}. Myctb cy = 2"*|(r—r9 |” /*—mapabomn- 
yeCcKad CKOPOCTh B TOUKe f OTHOCHTeIbHO fo. Tak Kak h; = 1/2 (ui — 2/rigl=s 
= 1/,[vj —co], TO MbI OyeM HMeTb JeIO cC 3aXBaTOM, eCJH 


ob com lot ete, al Ord > tam tebe vee 
HC OOMeHOM, eCuIH ! 
| oy |<<eo, |v, |>¢o, jor |> 60, fa] eens (8) 


Iloctpoum yuarpammy cKopocteH. Omuuiem cepbl payuyca Cy C WeHTPOM| 
B Hauasle KOOPAMHaT HM pajlHyca UC WeHTpOM B KOHLe BekTopa v. IIo- 
CKOJIbKY ut +uy =O=u,+uy u of = uf + 4, ..TO .KOHUBI BeKTOPOB 
vj’ —9TO KOHIbI sO6oro yWMaMetTpa ciepbl payuyca u, a KOHIUbI BeKTOPOB 
UV; —KOHUbI suOOoro Apyroro ee AvameTpa. 

UroObl MoxHO GbWIO BbIOpaTb U; B COOTBeTCTBHH Cc (7) uaH (8), HYKH 
JIMWIb, YTOOKI Id OOMeHA STH Be Cihepbl NepeceKkayiMcb HM UTOObI QA 3a 
xBaTa y Ciepbl pawuyca wu Obl WHaMeTp, KOHUbI KOTOpOrO Jle%KaT BHe ccbep 
payuyca Cy. Jlerko TakxKe cocuuTaTb, uTo ho = A) + Al = u?+v2?—c2, Mo 
3TOMY JIA OOMeHa HeoOxoyumo A°>>—1/,c>, a Aa 3axBata Ao>O0. JlerK 
IIPOBePHTb, YTO JIM NOCTpOeHHA WMarpaMM C 3aXBaTOM HJIH OOMeCHOM 9TH 
yCJIOBHA HW JOCTATOUHDI. 

J\1f BO3MO2%KHOCTH IIPHMeHeHHA TeopembI 2 HyxXHO elle, uToOn t = 
Oblla CAMHCTBEHHOH TOUKOM HeperysaApHocTH. CKomb yroqHO MaJIbIM H3MeHe- 
HHeM JMarpaMM H TOUeK [To HW F 9TOFO BCerfa MOXHO OOuTECH. Taku 
oOpasom, ucKomoe S}x NOCTpOHTb MOXKHO, YTO H 3aBepllaeT NocTpoeHHe fe 
MepOB 3aXBaTa MH OOMeHa. | 
_ B saksouenHe CuvTalO IpHATHBIM JONroM nodsmarogqapuTh A. H. Koamo 
ropoBa, MO PyKOBOACTBOM KOTOpOrO HalvcaHa 9Ta pabora. . 


Mockosckul rocygapcrBeHHbiit yHuBepcuTer Tlocrynusio 
um. M. B. Jlomouocopa 5 VII 1955 


UMTHPOBAHHASA JIMATEPATYPA 


1L. Bekker, Monthly Notices, 80, No. 6, 590 (1920). 2K. A. CuTuuxKoB, 
Matem. cOopu., 32 (74): 3, 693 (1953). %T.®. X uabmMu, Mpo6nema x Ten B HeGecHO! Meq 
xanuxe, Han. AH CCCP, 1951, crp. 75. *M. J. Chazy,4J. Math. pure et appl., 8 (1929); 
Bull. Astr., 8, 403 (1932). © O. 10. II muar, JAH, 58, Ne 2, 213 (1947). 
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Jlornagp AkagemMun nayr CCCP 
{1956. Tom 108, Ni 4 


PH3HKA 


Axkajemuk AH BCCP H. C. AKYJIOB 
K TEOPHH ®EPPO-, MAPA- H ®EPPHMATHETH3MA 


-TIpo6sema pacueTa aTOMHbIX MarHHTHbIX MOMCHTOB BBIIe WH HYKe TOUKH 
JOpH B HX B3aHMOCBA3H, C pa3BHTHeM HeHTpoHorpaduyeckoro ananusa, 
ra CTaO BOSMOMKHbIM Oosee [eTabHOe H3yYeHHe MaPHHTHbIX MOMCHTOB 
civiaBax, MpHoOpetaeT sce Ooee aKkTYyaJIbHOe 3HaveHHe. SamMeTHM, 4TO 
°OMHbI€ MarHHTHbIe MOMCHTbI B TapaMarHHTHOM COCTOAHHH (pp), T. e. IpH 
6, B ormuune oT py (T < 6), 3aBuCAT OT n HeJMHeHO. 

OHakO BMeCTO MarHHTHbIX MOMCHTOB MBI MO?KEM B3ATb COrsacHo (opmyue 


Pp = pe V 2Sp (2 + 2Sp) (1) 


dauenHa 2S,. Tora, B COOTBeTCTBHH C TeOpHell, OKa3bIBaeTCA, UTO 
p WHHeEHHO 3aBHCAT OT f, H MOXeT ObITh NocTpoeHa Avarpamma Sz (n), 
N€MCHTbI KOTOPOH COCTOAT B OCHOBHOM H3 OTPe3KOB MPAMbIX JIMHHHM Kak B 
€ppOMarHuTHOH, Tak H B MapaMarHHTHOH OOacTH. 

IloctpoeHue Takoro pofla AMarpaMMbl, B OTJIMUHe OT AMarpamMbl Cuyelitepa 
/ Tlaymmura, JaeT BO3MOX%KHOCTb yCTAHOBHTb OOMIMe 34KOHOMEPHOCTH, CBH3bI- 
alollHe aTOMHbIe MOMECHTHI BbIIe H HHxKe TOUKH Kiopu. Pa3sBuBaemas Teopua 
HOBaHa Ha yueTe aqd<peKTa 3aXBaTa S-3JIEKTPOHOB @-3JIEKTPpOHaMH 3a CUeT 
OMeHHOrO B3anMOsehcTBHuA. BeposATHOocTb 3axBata Ang 3aBHCHT OT 3JIEKTpOHHOH 
OHICHTpalluH n (T. e€. OT OOMero UYHCJIa QCKTPOHOB B S- H d-30HaXx), 
emmunHa Ang MOKeT ObITb pacCuHTaHa pa3JIMUHbIMH MeTo,amu. [loBbuuad 
OUHOCTB pacueta Anz, MbI NOJYYaeM_BOSMOXKHOCTb KOJHYECTBEHHOTO pellie- 
‘MA yKasaHHoli BbIMe mpodvempl. Tlepexoqa K pacueTy M3MeHeHHA 4MCAa 
9JIeKTPOHOB, 3aMeTHM, TO COrsacHO CHeKTpOCcKONMYecKHM  \aHHBIM, 
; M30IMpOBaHHbIX aTOoMax oT Cr (n=6) go Cu (n=11) no xkpalinelt 
fepe OHH 3 S-3/IeKTPOHOB MepexOHT B d-o6onouky. To xe camoe 
{bl UMeeM H B MeTasuiax. UTo KacaeTcaA BTOporo S-3JIeKTpOHa, TO OH MOKeT 
IMIb YacCTHYHO MepexoguTb B d-oOonouky. Jia yueTa BepOxATHOCTH 9TOrO 
lepexojla, TaK 2Ke KaK B NpefbIyUleM COOOWEHHH, MbI JOU KHbI yCTaHo- 
sHTb YHCMO MpaBblX» CHHHOB 7, H «EBbIX») CNHHOB A, H Ha 
VCHOBe STOFO paccuHTaTb ds-B3aNMOMeHCTBHe. B aToMe Cr 
[bl HMeeM 5 MpaBbIX CIHHOB MpH MOJIHOM OTCYTCTBHM JICBLIX, T. €. ng =0. 


> YBCIHYCHHeM HCO seBbIX CIIMHOB Ng Bospacraet. IIpu yuere nepe- 
Ola OHOFO H3 S-3/IeKTPpOHOB B d-oGon0"Ky HMeeM Ng =n—|1 u 


ng =(n—1)—5 =n—6. (2) 


Cormacuo npunuuny Tlayau, 3anomHeHHad rpymma us 5 mpapblx d’-cnu- 
IOB (pH 1 <3) He MOMKeT 3aTATHBATb HOBbIX S-9JIEKTPOHOB, B OTJIMUHeE OT 
[e3 anOJIHeEHHOM rpynmbl JeBbIx. Uem 6oubie uNCO d-9JIeKTpOHOB B He3a- 
OHeHHOM rpytine (nz), TeM Combe UX OOMeHHOe B3aHMOseHCTBHe C S-3uIeK- 
poHami. TaKuM OOpas0M, JIA BepOATHOCTH Mepexoa BTOporo d/eKTpOHa 

d-30Hy pH T <9 cormacno (2) HaxoquM 


Any = a(n — 6), (3) 


ye % —KoadbulvenT MpornopunoHaJbHOCTH. 
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B cooTBeTCTBHH ¢ S3TOM MOJeJIbIO, BbIUMTad U3 MOMHOrO YMCA MpaBbl. 
\ uw ” 
CIMHOB YHCO JIeBbIX, paBHoe Ng-+ Ang, cormacHo (3) uM (2) OyqeM uMeTb 


ON TOORD RN 2 Ee ey (4 


BemunHa & MOXKeT ObITb ONpesesieHa WH Tak, KaK ObIJIO yKa3aHO HaM 
paHee, HIM Ha OCHOBe pe3YJbTaTOB SOHHOM TeOPpHH, COrlacHO KOTOPO: 
ATOMHbItT MOMeHT OOpalllaeTca B HYJIb IPH 9JIeKTPOHHOM KOHI,CHTpallyi 
Ny=10,6. B janbHeluiem MI 
6yeM IIpHHHMAaTb Kak Oovlee TOY 
Hoe 3HayeHHe 


Ny = 10,552. (5 
Tlonaran Sp =O 4 onpeye 
JAA & Yepes Ny H3 (4), Haxoful 


ny—n 
28;e2 Ste 
STO. BbIpPaxkeHve corslacyerTe: 
Cc yxKe HaljeHHbIM HaMH paHe 
JIA BeJIMUHHBI ATOMHBIX MarHy 
HbIX MOMCHTOB HHxKe TOUKH Kop 
BeneyqcTBHe mpocrow mpono 
I[HOHaJIbHOCTH B 9TOM CJyda 
ty / ee = 2Sz. 
Puc. 1 Oco6eHHO BaxKHO OTMECTHT! 
TipaBHJIO MA@KCHMaJIbHBIX MOMe 
TOB, Ha KOTOpoe B MeHee OOmel cbopme Oblml0 yKa3aHO B Iipefblyleh padoor 
4TO BepIUHHbI TpeyroubHukoB BAn, u B’A'ng (cm. pwc. 1) onpeyensroTc: 
yCJIOBHeM *: 


Co Ni “% Cu. 


Ng= eid ofa. ( 


Orciojla JIA BeJIMYMHbI MarHHTHOrO MOMeHTa B TOUKe A HMeeM 


PRr = 2,5 PB = TIGA Oc inane (8 


a JWI SICKTPOHHOM KOHIeCHTPallHH, COOTBETCTBYIOUIeH STO TOUKe, Momyuaen 
corsiacHo (6), (5) u (8) 


Mer = 3+ Yon, = 8,276. (9 
IlockoNbKy AA CHaBOB M 9uIeMeHTOB pH n< My, paspyluaerca rpyuna 


5 lpaBbIx CNMHOB (2-e€ OCHOBHOe TpaBHuJio), Mbl HMeeM 3jecb dp /dn = yp} 
Ha ocHopanuu sToro mpu yuere (8) HaxoqMM MHeHHYyIo 3aBHCHMOCTD: 


2S; = te / PB = RS = (Nr = nt), (10! 
T. €. IpH N<Npr Ha OCHOBaHHU (9) u (10) 
Sh, sewerage deaf): il 


| 

* OTO npaBHo MOxXeT ObiITb 060 
CHOBaHO IlyTeM MpHMeHeHHA MeTO fi c 

ceJHHM aTOMaM. 4 4 a eaihee Loe + 
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Tloryuenuble cooTHomenua yma (7) uw (11) yar KosmuectBeHHOe corvia- 
)|He C OMBITOM Jia MeTasuioB or Cr yo Ni uw ux cnaBoB pH Hu3KHX TeM- 
byepatypax. 
i IIpH Hu3KHX TemMMepaTypaX HMeeT MECTO CHJIbHOe OOMeHHOe B3anMoselicT- 
{we OJHOrO H3 Ss-9JIeKTPpOHOB Cc d-3JIeKTpOHaMH. Bropoit *s-QJIEKTPOH (eC 


(€ CUHTATb HeSHayHTeJbHOrO adekTa 3axBaTa Any) mpakTMyecKkn ocTaeTcA 
BoooHbIM. [1pm sbicoKMx TemMepaTypax BCe QIeKTPOHbI CTpemsatca MepeliTH 
a Ooslee BbICOKHe ypOBHH. B pesyuibTaTe ycTpaHseTca 2HepreTHyecKan O6O- 
‘OOJIEHHOCT BTOPOrO S-3/IeKTpOHa. TakHM OO6pa30M, pH BbICOKMX TeMmmepa- 
»ypax BTOpOH s-9/IeKTpOH y aTOMa Cr OKa3bIBaeTeA MpakTHyeCcKH B TeX KE 
/COBHAX, KaK Me€pBbIH S-3JIeEKTPOH IPH HH3KUX TeMMepatypax. BeposaTHocTb 
id-B3aMMOJelCTBHA CO BTOPbIM S-3JIeEKTpOHOM JIA atoma Cr npn T > 6 moxer 


JOCTHraTb 3HAYCHHA 
W = 2S,—2Sp=- 1. (12) 


JleficrBuTesbHO, B aroMe Cr 2Sy=n—2= 4; sd-s3aumojgelicrBue c mep- 
3bIM S-9JIEKTPOHOM 2Sr = 5. BxsoueHve BTOporo s-3eKTpOHa B cbepy aeT 
sd-BsaumoyelictBua §=2S,=6. WUtax, B yka3aHHbIx ycuopuax W21 
OywHako M0 Mepe sanomHeHHA d-oGo0"uKH 3HepreTHyecKad OG6OCO6/eHHOCTb 
BTOPOroO S-9JIeKTpOHa NOCTelMeHHO BOCCTaHaBsIMBaeTcH. Tak HallpHMep, B aTO- 
e Cu n—1= 10 9mexrponoB nomHocTbio 3anomHsloT d-oOon04Ky, a BTO- 
POH S-3JIEKTPOH SABJIACTCA BaJICHTHbIM, JHEPreTHYeCKH He CBASAHHbIM C d-3JIeK- 
poHamH. BesieqcrBue TOTO MOXHO OXKUaTb JHHeHHOTO yOniBaHua W Jo 
W =0 mpu nepexoge or n=6 K N=11. OnbiT nogTBepxyaeT 3TOT BBIXO, 
Mp 9TOM JA N= (N)s,—o AeHCTBUTeEAbHO NomyyaeTcA BeNMUMHa, BeCbMa 
Ou3kaa K 3HaueHHIO n= 11 (7) = 10,85-+--0,15). 

Iloptopaa Jia BTOporo 9JeKTPOHa pacueT, KOTOPbIi ObIJI CemaH JIA Nep- 
BOrO IIpH BbIBOJe PopMyvibl (7), Nowyyaem 


‘ 
Ny—n 


2Sp => (2S p)cr , (7’) 


, 
eas 
Pye (2Sz)cr—~ 6. } 
 Jivsusa A’B’, ugyulad Baepo M BHH3 oT TOUKH A’, MOxeT OBIT HalijleHa 
aHamorHuHo wHHHH AB. Syecb TakxKe dp/dn = pg. OHako, cormacHo mpa- 
BHJIyY M@KCHMaJIbHbIX MOMCHTOB, (2Sp)pr = 4/2 (2Sp)cr- 

Ha ocuopanuu 1-ro npaBua qua T > 98 umeem 


(2Sp)ar = 3 (8") 


(u60 Ama atoma Cr 2S, = 6). ne 
Ha ocuopanun (7’) u (8’) Gyfem uMeTb (pH HecTaOnIbHOHK d"-rpynme) 


DS piss tha fy ati 
IIpu uecraOusbHoctu d’-rpynupt umeem d(2S,)/dn = 1. Takum o0pa3om, 
Ha OCHOBaHHH (8’), 
2Sp = 3 — (tt, — Nn). (12)) 


, 
3yecb fpr cormacHo (8’) u (7’) paBHo 8,5. 
Jia aToMa 2xKesle3a OTCIOJa HMeeM 


QS ra 250; (13) 


4TO XOPOIO corsjlacyeTCA C SKCHePpHMeHTAaJIbHBIMH JaHHbIMM Paso. V3 (11) 
wu (5), KpoMe Toro, HMeeM 


(Hy)Fe = 2,22. (14) 


OkcnepumMenT JaeT 2,22. 
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Takum o6pa30M, 3HaHve OfHOrO, eMHCTBEHHOrO Mapamerpa My MOsBOUIAeT 
BeCbMa TOUHO OMpefeMUTh 3HAYCHUA py WU WIA APyrHX IJIeMeHTOB. Beauuny 
Ha 9TOrO MapaMeTpa IIpH 9TOM MpHOMMxKeHHO OMpefeAeTCA M3 S3OHHOH TOL 
R Met noayuum’ Takum o6pa30m Juarpammy S(m), KoTOpad B OCHOBHBIX) 
CBOUX UaCTAX KOJIMUeCTBeHHO COrsacyeTCA C ONbITOM H, KpOMe TOFO, M03BO+) 
JideT IIpeCKa3aTb 3HaYeHHA M@PHUTHBIX MOMECHTOB BBILIe TOUKH Kiopu Aas: 
PasIHUHBIX ciimaBoB. TlosTOMy aJIbHeliWWHe SKCMepHMeHTaJbHbIe H TeOpeTH! 
YeCKHE HCCeAOBAHUA B ZTOM OOMACTH MpeACTABAIOT SHAUHTEMbHbIN HHTepPecs 

Mei He 3aTparuBaem 3yjecb BOMpoca 06 «aHOMaJIHAX», T. e. OO OTCTYTIE# 
HUAX OT HpsAMouMHeliHO saBucumMocTH 2S(n). Oxu MoryT ObITb OOycJlOBse+ 


\ 


HbI POJIbIO ynopsqoueHua, KaK HanpuMmep B cnuiapax Ni—Mn. 3yecb «scrpe+ 
ya» atomoB Mn c Mn jaeT Apyroe 3HaveHHe MOMEHTOB. 

VispecTuble H3MeHeHHA B OOWIHE 3aKOHOMePHOCTH MOKeET BHECTH TAKE 
W3MeHeHHe THIMa H Mapamerpa pellieTkv, HallpuMep B cimaBax Fe—Co. Kpo> 
Me TOrO HeOOXOJMMO YUHTbIBATb TaK%KE HeEKOTOPy!lO Pa3MbITOCTb KPHBOUI 
BOIH3H BepuHH A nu Aj, O6yCNOBJeHHYy!O (lyKTYaUMAMM 9JICEKTPOHHBIX KOH-| 
weHTpauui. Hakonell, HeOOXOMMO yYHTbIBATb BO3MOXKHOCTb OTBETBJICHHM HE 
TOJIbKO OT TOUKH A, HO M (eppHMarHUTHbIX OTBETBJICHHH OT Apyrux TOUeKE 
(Hampumep Fe, Ni u qp.). . | 
- Bee 9TH eta NpeqcTaBAAIOT 3HAYHTebHbIM MHTepec AA aJbHenIeroy 
pa3BHTHA TeopHw uM yTouHeHHA S-yquarpaMMbl. B cBA3H C 9THM yrKe celiac 
MOXKHO YCTaHOBHTb culefylouue MpaBusia Peppo- H deppH-MarHHTHbIx criJ1a>) 
BOB. | 1 
TenyeHuvio K OOpa30BaHHlo (beppHMarHUTHBIX OTBeTBJIeHHH OT mHHM Any 
vu AB uMeioT 27eMeHTEI C N<( fp, (T. e. C HeycTOHYMBOH rpynmoH us MATH; 
d’-9IeKTpOHOB), Uem Jaiblle MpH 9TOM OTCTOMT 9JIEMeCHT OT fl, BJIEBO, TeM} 
Gombe ero CMOCO6HOCTh K OOpa30BaHHio OTBeTBIeHHA. K uncmy TaKMXxK 
9JIEMeHTOB TpHHagsiexuT Cr. IIpumMepom sToro MoryT CJIYKHTb BeTBH FeCr,, 
CoCr u NiCr. | 

V3 9uIeMeHTOB C 1 < Myr HAaMMeHbIWeH HeCTaOUJIbHOCTbIO rpynnbi a’ o6na-- 
yaet Fe, uro oObaACHAeT HamMuNe (eppOMarHUTHbIX cnwaBoB FeCo c OoJIb-: 
1UHMM Ha JIMHHH An, CMpaBa OT Ny. Ha BTopoM MecTe NO ycTOH4YMBOCTHI 
d'-rpymmbt crout Mn u ‘Ha Tpetbem Cr. SrHM oOObACHAeTCA HasMuHe HeOOJIb-> 
wok deppomarHuTHol BeTBH NiMn, mexaujleH Ha mMHuH Any. C yBemnueHu:) 
eM cojepxkanna Mn mMeert MecTo TeHJeCHUMA K OOpa3s0BaHHIo (beppuMarHuT-. 
HbIX BeTBeH. [IpH 9TOM JIA NOBbILICHHA ycTokunBocTu d’-rpynnbl aHHoro) 
aTOMa e€FO HeOOXOAMMO OKPyXHTb aTOMaMH C > Np (3-€ MpaBHuJo). | 

JlaHHaa 3yfecb MOJeJb MPHBOAMT K BbIBOAY, 4TO, B cormacHH C 
ujeamu Heena mu Sunepa, cbeppHMarHHTHble 9JIEMeCHTHI JOJDKHbI JlexKaTb He Ha: 
TJlaBHbIX JIMHHAX, T. e. He Ha Any u BA, HO Ha yKa3aHHbIX BbIMe MOOOU-: 
HbIX OTBETBJICHHAX. Tak HalpuMep, ysactoK Fe—Co, ugymui or Fe x A, 
He ABJIAeTCA (PeppHMarHHTHbIM, HOO a Co n> Ap. OfHaKO Mpu pacTBo- 
peHuu B Fe semenTa n< Mp, Hallpumep Cr, wMeeT MeCTO TeHJeCHIMA K O06: 
pa3soBaHH1w deppHMarHuTHOH BeTBH Fe—Cr. | 

OTH CuIeACTBHA COrmacyloTcA C JaHHbIMH Helitponorpacbuyeckoro aHasu3a. 


Ilocrynuno 
31 XII 1955 


UMTHPOBAHHAS JIMTEPATYPA 
1H. Axyaos, JJAH, 105, Ne 5 (1955). 
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Wornage Aragemun nayx CCCP 
1956. Tom 108, Ne 4 


PH3SHKA 


A. C. BOBOBHY u B. M. NMABOBAPOB 


‘ O BJIAAHHH ME)KMOJIEKYJIAPHOFO B3AHMOJIENCTBHSA 
HA HHTEHCHBHOCTb JIMHHM KOMBUHALLMOHHOrO PACCESAHHSA 
: NEPBOrO MOPAAKA 


(ITpedcmasaexo akademuxkom A. H. Tepexnunoim 19 XII 1955) 


~ 1. Ecau npene6peab HeOombUIMMH BO3MO2KHbIMH H3Me€HEHHAMM MaTpHUHbIX 
SJEMeHTOB KOOPAMHATHI, BbISBAaHHbIMH MOABJICHHEM MCXaHHyecKOl anrapMOHHy- 
HOCTH BCJIEACTBHe Me2XMOJIEKYJIAPHOrO B3aHMOJeHCTBHA, TO BAIMAHHe mocwez- 
HerO Ha HHTCHCMBHOCTb JIMHHH KOMOWHAWMOHHOFO pacceAHHA NepBoro nopsyKa 
JOWKHO UCHKOM ONMCbIBATbCA NMOBeACHHEM KBalpaTa nepBOli npousBoAHOolt 
) MOApH3yeMOCTH MO HOpMaJIbHOH KOOpAHHAaTe g JIA e€ PpaBHOBeCHOrO 3Haue- 
)HuaA. Cormacuo M. B. BonpKenuitefiny (1), Ana OTJebHOrO 37eKTPOHHO-KOVIe- 
OaTebHOrO MepexOfla NepBaA MpOvSBOAHAA NOMAPH3yeMOCTH MOXKeT ObITb 3a- 
\qidcaHa B BHJe 

Ou were? ¢ seals 

: (3), ~ a lie) dq /o” (1) 


2 2)2 
ye Va) 


“Tye Ye— YaCTOTA AKTYAJIbHOrO AIA JAHHOH KOMOHHALMOHHON JIMHHM JJIEKTpOHHO- 
KONeOaTeJIbHOFO BUpPTYyaJIbHOrO Mepexoja; Poe—COOTBeETCTBYIOWIMH 3TOMY nepe- 
XONY MaTPHUYHBIH BICMCHT JHMObHOTO MOMeHTa; Y — 4aCTOTA BOSOy>KaloOlero 
“epeTa. Tak Kak B MOp3eBCKOM MpHOmMxKeHUH (0v,/dq),~ a!*D'q'(a’ u D’— nocro- 
“suHbIe (byHKunu Mopse Aa BosOy2xxeHHOTO 31eKTPOHHOO COCTOAHHA; g’— H3- 
“Me€H€HHe paBHOBeCHOTO paCCTOAHHA B BO3OyXJCHHOM 3JIEKTPOHHOM COCTOAHHH 
lO CpaBHeHHIO C HOpMaJIbHbIM), TO pasBepHYyTOe BbiIpaxenue Jia da/dq umeetT 
Buy 


2 2 
eu 


2 
Vv v?)2 


(Fe), ~ 2D (Poe)? (2) 


0q 


Uro6bl CyqHTb O BOSMOXKHBIX H3MCHCHHAX HHTCHCHBHOCTH JIMHHH KOMOMHAa- 
UMOHHOTO pacceAHHA, HEOOXOHMO MpOCcJeAuTb 3a MOBeeHHeM BCeX MHO?KHTE- 
‘gel, BXOMAWHX B (2), Ha OCHOBE aHaJIH3a IJIEKTPOHHO-KOWIeOaTeMbHOrO CHeKTpa 
vcculegyemoro seulecrBa. IIpu 9TOM HyKHO HMeTb B By Calefyrouee. Ilapa- 
metppi a’ u D’ cbynKuuu Mopse xapaktepusyior (opMy BepXHeli NOTeHUMaIbHOH 
KpuBoi. Ux BeposTHOe H3MeHeHHe NOBJeyYeT 3a COOOH CMellleHHe MaKCHMyMa 
Y AKTYAIbHOM SeKTPOHHOKONeOaTebHOH NOuOCbI. C ApyroH CTOpOHbI, Tak 
Kak 2a’?J)’ pasno &’— yrpyro nocrosHHolt KoNeOaHuA MOJIeKyJIbI B BOSOyxK- 
JI@HHOM 91eKTPOHHOM COCTOAHHH, TO AePOpMallHA TOTeHUMANbHOM KpHBOM OOA- 
ZaTe/IbHO HalileT cBoe OTpaxKeHve H B H3MeCHeHHH KOHTypa (NOyWMpHHE!) 
SJIEKTPOHHOKONeOaTeIbHOM MOOCbI. g’— OTHOCHTEJIbHOe PaBHOBECHOe paccTo- 
Ae TakKe, pasyMeeTca, OMpesemaeT YacTOTy nepexoa ve. OHO, B NpuHuNTe, 
MOXKET H3MCHHTbCA 3a CUeT OJHOBPCMCHHOLO CMeINeHHA HH2KHeH HW BepXHel [0- 
TeHUMAJIbHbIX KPUBbIX, OAHAKO, BEpHee MpeMNOMOKUTb MpeoOsafaiouly!o POJb 
nocnequeli. Hakoveu, 43MeHeHHA (Poe)? O3HAdaIOT He YTO HHOe, KaK ocla6uleHHe 

WM yCHeHve SeKTPOHHO-KONeOaTebHOM MONOCHI. 
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C pombio noceqHero akTopa, TaK Ha3bIBAeMOrO pe3OHaHCHOTO SHaMeH 
TeJIA, OUCBUAHO, HYAKHO CUMTATHCA TOIbKO B pe3OHaHCHOK OOMaACTH (rue Ye— 4a 
crora Bo36yxKalollero CcBeTa — 6H3Ka K UaCTOTE ¥). 

Vimeroumeca B.uTepaType WaHHbIe CBHJeTeAbCTBYIOT O 3HAUHTCIbHBIX Hs 
MCHEHHAX YJIbTPapvONeTOBbIX CHEKTPOB NOTOWeHHA AHAKOCTeEH B 3aBHCHMG 
CTH OT HX KOHUeCHTpallHH B CMeCH H OT pacTBopuTena. Tak see 
B. M. Uymnanosckua u cotp. (?, 3) Mp uccmeqOBaHHH HeKOTOPBIX NOC! 
cnekTpa OeH30Jla, pacTBOpeHHOrO B YeKCcaHe, 9THJIOBOM CIIMpTe H BOJé 
HaOwloqanH CMelleHHA, jocTuratoulHe 185 cm + m0 CpaBHeHHIO CO CHeKTpoll 
yucToro 6eH30ua. OMHOBpeMeHHO aBTOpaMHM KOHCTATHpOBaHbl TaKKe 3HayHTeIE 
HbI€ H3MeCHCHHA NOJYIWMpHHbl MH MHTeEHCMHBHOCTH TOJI0C. 

V3 v3n02%XeHHOTO BbIIIe BbITeKae€T BOSMOXKHOCTb KOHICHTPalHOHHbIX H3ME@ 
HeHHH WHHTeHCHBHOCTel B CMeKTpaX KOMOMHANMOHHOLO pacceAHHA, NOKaSaHHak 
HaMH 3KCIIe€PpHMeHTaJIbHO (*). ; 

Ouenb cyllecTBeHHasd OcO6eHHOCTb BbIPaxKeHuA (2) AIA NpOvsBOAHOH NOMS 
pusyemccTu coctouT B culezyrouem. Ilycrb np pacTBOpeHHN UCC JIeyeMOrO Be) 
I€CTBa IIPOHCXOAUT HeKOTOpOe H3MeHeHHe NapameTpos a’, D’uq’. Aaa onpey 
JIGHHOCTH OyjeM CUHTaTb, YTO OHH YBEJHUMBAIOTCA, BCJIeACTBHE ero YBE 
JIMYMBAeTCH H YACTOTA Ye. ITO MONYWeHve XOPOWIO COracyeTCA C ONbITHBIMH Mak} 
HBIMH, B COOTBETCTBHH C KOTOPBIMH Y, B ClIeKTpe pacTBopa, Kak IpaBHJO, OOJIbIIIe 
YeM B CieKTpe 4ncTOrO BellecTBa. Tora Jia O6acTH BHe pesonaHca (v< yy 
3TO JOJ2XKHO MpHBECTH K YCHJIeHHIO JIMHHH KOMOMHAaLMOHHOrO paccesHua. I] 
Mepe IIpHOsMxKeHuA K OOMACTH pe3soHaHca (YTO MOXeT ObITb AOCTHTHYTO Bapb 
pOBaHHeM BO36yXaollNX JIMHHM) BCTyMaeT B JeHCTBHe peSOHaHCHbIM 3HaMeHa 
TeJlb, KOTOPbIH, B CHJIY KOHKYpeHIMH C Napametpamn a’, D’ u q’, Oy eT CTpeMUTECI 
HeliTpanv30BaTb acPeKT Me2XKMOJeKYJAPHOTO B8aHMOJeHCTBHA. 7 

Takum 06pa30M, HCCJIeOBaHHeM KOHICHTpalWOHHOTO XOJa HHTEHCHBHOCTE 
BHe H BOJIM3H pe30HaHCa MOXKHO HeMOCpeACTBEHHO MPOBepHTb NpaBuJIbHOCT 
TOUKH 3peHHA O pow TapaMeTpos a’, D’ nq’ B uHTepecylolleM Hac OTHOLMeCHHH 

2. Hamu uccyieqoBaHo BHe HM BOJIH3M pesOHaHCa NOBeeHHe HHTCEHCHBHOCT! 
JMHHM NOJHOCHMMeTpHYHOTO KOseOaHHA rpynnb: NO, (vNo,) B CMeKTpax KO 
WCHTPHPOBaHHbIX PaCTBOPOB HeKOTOPbIX apOMAaTHYeCKHX HUTpOcoeMHeHHMh 
HHTpOOeH30/Ia, N-HHTpOTOsyoNa, M-HuTpodeHoma HM N-HuTpaHHIHHA. BpiOop 
OObeEKTOB HCCIeOBAHHA ONpaBsbiBaeTCA COOOpaxKeHHAMH yOOcTBa NpOBeseHHs 
ONBITOB: Kak M3BecTHO (°), JJHHHA KONeGaHHa rpynnpt NO, B apomMaTuyecKH 
HUTpOCOeAMHEHHAX UpesBbIYaHHO HHTeCHCHBHa MH, KpOMe TOTO, pe30HaHCHbld 
YCNOBUA [JIA STHX COCEAMHEHUM peausyloTCHA yxKe B BUAMMOH OGmacTH cheKTpa’ 

Cnektpbl Bos6yxaIMcb CHHeli (A =4358 A) u senenoti (A=5461 A) muunaMt 
PTYTHOM saMnbl HH3KOFO jlaBeHHA. CpaBHMBawHCb WHTeHCMBHOCTH JIM JBY? 
KOHICHTpauul BellleCTBa: BeCbMa OOJIbWO H POBHO BABOe MeHbIe. B Kaye: 
CTB€ BHYTPeHHeEFO 9TaJIOHAa, OTHOCHTeJIbHO KOTOPOFO MpOMSBOAMIHCh H3Mepe: 
HHA, Obla BblOpaHa JIMHUA C YacToTOH 1380 cm + Hadranuna. [pu stom HaMr 
He YUYMTbIBAIMCb HeEKOTOpble (BOOOMe TOBOpA, HeOO/IbIUMe) BapHalluu MHTeH 
CHBHOCTH CaMOH 9TaJIOHHOH JIMHHH pH W3MeHeHHH ycJloBul BOs6yxKTeHHA 
MNpOvcxofAllMe 3a cueT pesonaHca. PacTBopuTemu — 6en3s0m u auletou. JIns 
NOJYYeHHA CHeKTPOB MIPHMeHeHa CBETOCHJIbHaA (OTOSIeEKTpHYeCKad yCTaHOB 
ka, ONMCaHHasd panee (°). B ormmune or (°), perucTrpallua cieKTpoB npousBOmH: 
Mach IPH NOMOULM camonncla. Jun 9TOM Wen MbI BOCTOMb30BaINCb CTaHapT 
HbIM 3/IEKTPOHHBIM CaMomucueM OIIIIB-51, BKmouaroulM B ceOa yeumuTest 
MOCTOAHHOTO TOKa. 

B rao. 1,2 u 3 npHBegenbl pesynbtTatTbl uccreqoBanus N-HHTpoTomyoua: 
N-HMTpoenosia HW f-HATpPaHMsMHa. 

M3 aHublx TaOnM, BUAHO, 4TO BOWM3H pesoHaHca TIpH yBeIMYeHHH KOH 
HeHTPalHH YBeNMYMBAeCTCH TakKe MOJAPHAaA WHTCHCHBHOCTS JMHULi Yyo,. OTC 
CBUACTEMbCTBYCT O BJIMAHHM CMeIICHHA aKTYAabHOM MOMOCKI Ye B JIMHHOBO: 
HOBYIO oo6nacTh, nepeaBaeMOM Pe3SOHaHCHbIM 3HaMeHaTesem — 06 adcbexTe 
KOTOpbIM Obl paHee HaOmogeH u OGbacHeH ITI. Il. Ioppirunpm (°). Bmecre « 
TeM pH BOSOyKAeHHH CHeKTpoOB 3enenoli mHHHeli A=5461 A oruersuBO oOnapy: 
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Tao6naurma 1 


KontentTpayHonnoe TOBe JEHHE HHTCHCHBHOCTH JIHHHH YN Og n-HUTpOTOJYyOJa 


Bos6yxawuyan 
° 
JHHHA ABA 


KonuentTpauua 


5461 


Bosdyx2arouyan 
° 
JHHHA ABA 


5461 


4358 


BecbMa 60ubluIaA 


Bypoe MeHbIlaa 


BecbMa 60binlasa 


Bypoe menbiilas 


Konventpanua 


Becbma 60JIbitaa 


Buapoe MeHbulaa 


BecbmMa 6o0ublmlaa 


Byspoe Menbilaa 


Lb ll uapr 


OTZeCJIbH. H3MCHEHHA 


dk, OLE 10985 
> 0,69; 


vw we 


al Gos 
,00; 0,98; 
4 


vv 


oorFfeF O0CCOSO 


Ter * Tnar e 
ry nea 
OTJ€JIbH. H3MepeHua cpejH i lade 

MY, ZOU 26 tir et Sea. i380 3! 
{oO , J0nMe SS wel 27 

URC WOR AINSI: « 

0,70; 0,67; 0,68; 0,70; 0,68 4,4 
ORT On tt sOastO OT: 

OF 62320), Gos OF707-0)72 

i AT AS, > Siete yaya wea IES Mle 7 fe) 1,78 aN eft 
SPS A801 80 

0,84; 0,83; 0,85; 0,82; 0,82 2 
0,83; 0,80; 0,80 


TaOaunna 2 


KonleHTpalHvonHoe TIOBeJICHHE HHTCHCHBHOCTH JIHHHH YNOs n-HUTpodenouwa 


Ain. Twa) 


cpenH. B "Jy 


cpeaH. 

0; 97 3 

0,64 5 

1,86 A ACB} 

0,96 2 
Ta6nauna 3 


KontleHTpalHouHoe moBeeHHe HHTCHCHBHOCTH JIHHHH YNO,, nN-HHTpaHHJIWHAa 


BosOyxqaionyaa 
JHHHA ABA 


5461 


4358 


Konueutpalua 


Becbma 6onbulaa 


Bypoe Meubiilaa 


Becbma 60JIbilaa 


Byapoe MeHbIUan 


Ty.al/uabr 


OTAeJIbH. H3MepeHHA 


ON OO? Oy er Opiate 
Onassis Osa Ojos 
OFo7 On 4oOs437 002° 
0,54; 0,53; 0,50; 0,60: 
0,60; 0,68; 0,60; 0,65 
0,64; 0,58; 0,66; 0,70; 
0,60; 0,66; 0,61; 0,62; 
O64 Oo mOm om Onin 
0,70; 0,64 

MOE AR ALOE ue TATE 
vile (A ale (Ae Ae ta) 
4,3; (4,7; 4,554, 7,°4, 7; 
Untoy Ey 

4,5; 4,4; 3,7; 3,8; 4,0; 
4,4; 4,2 


AVu.a Tar) 


Poeun cpeaH. B °), 
0,56 8,4 
0,66 6 
4,6 6 
4,4 6,7 


XKUBAeTCA MPOTHBONOMOKHbI appekT: yBeMMYeHHe KOHUeHTpalMu NpHBOAUT 
K OTHOCHTeIbHOMY OCa6JIeHHIO JIMHHM yyo,. OOPACHUTS STOT MOcMeAHUH akT, 
Kak HaM Ka2KeTCA, MOXKHO JIMIIb Ha OCHOBe CAeJIAHHOYPO BbIIle MpeANOOKeHHA 
O KOHKYPeHUMM pesoHaHcHOrO 3HaMeHaTesA C dakTopamH a’, D' ui q’. 
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B cnextpe n-wuTpanuiuna (Ta67. 3), BOSOyxKAeHHOM JIMHMeH h = 54614) 
OOpalilaeT Ha ceOA BHHMaHHe Ha MepBbI B3rA llapafOKkcasibHbld @akT: mp} 
pa3OaB/IeHHH pacTBOpa B/BOe HHTCHCHBHOCTb JIMHMH yNo, He OcaOMAeTCA, Ka) 
COBEPLJeCHHO eCTECTBEHHO MOXKHO OblJIO Obl OXKHJaTb, a HAMPOTHB, HECKOJbK) 
ycuyiMBaeTca. STO, NOBHAMMOMY, OObACHAeCTCA OYCHb Pe3KHM KOHICHTpallHon 
HbIM CMeIICHHeM aKTyaJIbHOH MOJIOCbI ve, HACTOJIbKO p€3KHM, YTO OHO NepeKpy, 
BaeT BJIMAHHe YMeHbINeHHA KOHUeHTpauuu BelllecTBa. BosMOxKHO, YTO B fan 
HOM Cyly¥ae OOubIIy!O pOJIb HrpaeT TakxKe CaKkTOp (Poe). 

TakuM O6pa30M, HemocpeJ{CTBeHHBIMH H3MepeHHAMH HAMM TMOKa3aHO, YT) 
M@XKMOJIEKYJAPHOe B3aMMOJelicTBHe, MO KpaliHeli Mepe KOHIeHTpalMOHHO]} 
Xapaktepa, jlelHcTBHTebHO MOMKET NepeaBaTbCA Yepes NapAMmeTpbI NOTeHL Mat 
HbIX KPHBbIX BOSOYKICHHbIX 9JIEKTPOHHbIX cocTomHuH. Uro KacaeTcA npesnd| 
JIOKeHHA, CeaHHOrO paHee OHMM H3 Hac (7), 06 OnpesenAolleH pOH ST 
2Ke MapaMeTpOB B aHOMaJsIMM TeMepaTypHOrO XOJla HHTeEHCHBHOCTeH paccesa Huy 
lepBoro NOpsAAKa, TO 9TOT BONpOC HyAMaeTCA ele B IKCIEPHMEHTANbHOM MO}) 
TBepXJeHHH. SaMeTHM YTO NOABHBIWMECA HeaBHO (*) KOJIMYeCTBEHHbIe JaHHBIe }} 
TeMMepaTyPHbIX H3MeHCHHAX HHTCHCHBHOCTH OOepTOHa He MpOTHBOpeyaT Hal 
lemMy OOOOMIeHHIO. 

Ha wenecoo6pasHocTbh MpoBeseHHA HACTOAMerO MCCIeAOBaHHA OOpaTH Hal 
me BHuMaHue I]. II. Woppirun, koropomy aBTopbl BbipaxKatoT ryOoky1o Ong 
rojlapHOctTb. 


Tloctynuso 
10 XII 1955 
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oxaaye Akagemuu nayx CCCP 
1956. Tom 108, Ni 4 


PH3HKA 
A. A. COKOJIOB u B. K. KEPHMOB 


-O PACCEAHHU BECCIMHOBbIX YACTHLL C YYETOM 3ATYXAHHA 


(ITpedcmaszexo axadeaukom H. H. Bozoawbosum 14 XII 1955) 

‘ 1. Pa3sBuBas padorsi (+3) mo paccesHHio YaCTHI, C yyeTOM 3aTyxaHuaA, 
‘Ham B (*) yAaJocb HaliTH 23PpeKTHBHOe CeyeHHe paCCeAHHHA [UpaKOBCKHX 
"actu, 6-00pasHbIM HeNOBHKHBIM CHJIOBbIM I€HTPOM. B HacTosilei cTaTbe 
Mol oOoOulaeM 3TOT MeTOA 3aTyXaHHA Ha CuJlyuaH, Korjja paccenBalolulnit 
“HenoBuxKHBIH IeHTp OOJlaqaeT ccpepH4uecKkOH CHMMeTPHel HU MaJIbIM payuycoM 
‘Aelictaua. 

OrpaHuuMBanch B 3TOH paOoTe cy4aeM, KOrfa pacceHBalollve YaCTHIbI 
“ABIIAIOTCA PeJATHBUCTCKHMH, HO OeCCIMHOBbIMH, MbI NpeoOpa3yem CKasApHoe 
‘ypapueuze, onucplBaiollee HX ABHKeHHe, K BUY 


(24 —vin)¢= (1) 


t 


(22k vin) y+ Chey) — mecth = 0, (2) 


i : 
Tye NOTeHWHalbHaAa SHEPrHA HU IIWIOTHOCTb 3apxAfla COOTBETCTBCHHO PaBHbl: 


: V(r) =L? XV) eter, (3) 


c= Fe + OD. (4) 


IIpu nomomu 3Tof cucTembl Jaa KosdpdpullveHTop C”, xapakTepH3yioulHx 
BePOATHOCTh MpeObIBaHHA 4aCTHIbl B KBaHTOBOM COCTOAHHH C HMIyJIbCOM 
hk’, mbl Nomyyaem uddepenivatbHble ypaBHeHHA epBoro NopayKa. 
B cayuae oTcCyIcTBHA paccevBalollero nenrpa (V (r) =.0) pemieHuve BOJIHOBbIX 
‘ypapHenui umeeT BUA 


eg —L Di Cems, y= Lb DV NOTE aly) 
kK" : 


[’ oe teow 
rye E” =>chK’ =ch yp Rk? + ke —9Heprua uacTuubl; L* — oObemM OCHOBHOrO 


Napassenenuneja. 
Ilycrb B MoMeHT sBpemMeHH t=O, Kora 4aCTHIla HaxOfMJlaCb B COCTOA- 

‘Huy k: 
C” = oxu, (6) 


BKNIOWaeTCH HeMO,BYXKHbIM CHAOBOM LeHTp C NoTeHUHabHOH sHepruel V(r). 
Torga Koxpbunnentn C” B (5) OyAyT PyHKUMAMH BpeMeHH, AA ONpesete- 
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HUA KOTOPbIX . HMeeM ypaBHeH¥A, ecH oco6o BbiqemuM KoappuuneuT C, 
XapakTepH3yIOWMH HavaslbHOe COCTOAHHe: 


/; 1. ‘ , i v ‘i ” , cHIY—I")-7\ . 
sweet = aa(Vk—k |) efe"C 4 ps V (| k’—k’ |) efee mc"); 


(7 
1: 1 ow . vines ‘Bop 
tee da vae—peure + Whe. 


ic 


Snech I’ = K’—K, V(\k—k’|)— xomnonenthr @ypbe motentuasa (1) 
V (0) =V(«) npa x->0. Orctoga BugHO, ¥TO cucTeMa (7) He NpHMeHuMa 
K KYJIOHOBCKOMY IleHTpy (cule JambHero jeHCTBHA), TaK KaK B 9TOM CJIy4a 
(cm. Huxke dopmysty (18)) V(0) odpamaetca B OeckoHeyHOcTb. KommoHeHTH 
V (\k —k’|) pagnoxum B pay no HommHOMam JlexaHgpa Pi (cos 9): 


Within ge i. es b:P1 (cos 8"), (8 


F=9 


rye #”—yrom mexyy BexTopamy k’ uk”. Yrapl mexyy BexTopom k ¥ 
BekTopamyu k’ u k” MbI O603HadHM, COOTBETCTBCHHO, yepes WY uD”. | 

PemeHue ypaBHeHui (7) OyyeM UCcKaTb B Bue (CM. Takxe (*), ypaR: 
HeHHe (6)) 


C = e-cbitticths. (9 


4 4 — eeBittict(l’+B2) ; 
Gr lan Tie aa aes » eV; upu |I’| << |To|; 
a = 

9 npu |T’|>|To|. 


Torga ja onpefeienua BeMuHH 27, B, u 8, OyqeM UMeTb CulIe_yIONIH 
ypaBHeHHa (CM. TakxKe (4), ypaBHeHHA ©) u (10)): 


mr 


3 (8; =<!) Vi= ees a en $da'V; Vr; 


1=0 


bax : 
8, — iB, = Sra > eG dQ’ViV 1 +i =O). (1 


rye dQ” —Tenecubili yrom BexTopa k”. 
Bocnosb3yemca Jlaee copmyvamu: 


yt” Arb 1, Pee 4nb,b,, Ny) 
GaOVi'Vi = ar Vibins  GadQVVy =e yy (13) 


Torga 41a NomHoro sdpexTuBHOrO CeyeHHA ypyroro paccesHua Haxo_uM| 
3HaueHHe 


as) Paya ae) 4 : 
Bi Na 2 Ge Wire ri (21 + 1) sin? y, (14) 
rye 
2 
- Ci 4 RK b 
sien = Sg ees 
Yt 1+e 9 be cares = onck Oy 1M? (15)) 


ck 
aN = NV (6'G (N, = Tag} ; C*C = est) — uncno yacTH, C MMIysbcom hk, | 


TlaflalouluwxX B CHHUWLY BpeMeHH Ha CHHUIY MOBepXHOcTH. 
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Onpegesaa 6; u3 (8), Mbl HaxOUM JIA (asbI NapuwasbHbIX BOWIE: 


C= 18 hi = oh rV (r) Ji44), (kr) dr, « (16) 


rae J141), (kr) —cbynxuua Beccena. IIpn cr <1 chasa qX tg copnayaer 
€ COOTBETCTBYIONMM BbIpaxKeHHeM, HalijeHHbIM TO MeTO,y BO3MyLeHHA 
(), erp. 43). 


M3 ypapuenna (12) Haxoqun: 


che aM pita nce (17) 
2 (20 + 1) sin? y, 


Orcioya culeyyeT, YTO B JOOOl 3aaHHbIli MOMeHT Bpemenu ft 


t 


, a 
i Ce CtG a= \ No dt + e-2Not = 1, 
k’ 0 = 
2. PaccMoTpuM paccestHHe OeCCMMHOBbIX UaCTHIL Ha MOTeHIMae Bua 
HOxasa: 
. ea %or of Arg? 
V(r) =—g > cae Le ode AO aitae Bee (18) 


[logctrapaaa (18) B dopmysry (16), nomyunn: 


oy = te my = 7Q7(%), (19) 


a 1e 


x 
on 


? 


ai 
ke 


oi 


oa Manly. © be aks 


¥ 
4 P,(y) dy 
a (pynKuna Q7 (x) = > \ aie 

—1 


unto Jlexanjypa BTOporo poja. 
Cormacuo (14) momHoe sdpekTHBHOe CeyeHHe paBHO 


peyctaBaaer codol cepnyecky!io PyHK- 


pe 1*Q3 (x) ; 
=-5 21 + 1) ———.._- . (19°) 
R2 py ( iv ni + 2Q? (x) 
B cayyae Oompiiux 3HaueHHli x (%) >) Mbl MOXKEM MOJOKHTS 
ait) Ve 
Q1 (*) = rT py (nyt (20) 
y2 (0) kR2kK2 
B 9TOM culyyae, BBOAA OGO3HayeHHe 07 = “oe , HMeeM 
pV AD) RE lial EAE MGn yoRt it ou 
Tit grate te 3? omy 3 1 + 4/5 (R/%)* e | (21) 
Tlepppiii uen coorsercrsyet / = 0, Bropoli [aa bach. , 
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4 3axa3a 372 


Tlonaraa x2 > co u V(0), MbI HalieM atppexTHBHOe cevenHe Ju 
paccesHud 0-oOpasHbIM TOTeHUMaJIOM, Kora BO BCeH CyMMe (19’) ocraete | 
JIMIUb TepBblit yen ({=0), OMMcpIBaloulNH s-paccetHve. QTO paccesAH 
Olio paccMoTpeHO -HaMH Id JMpaKOBCKMX YacTH B NpesblAyute 
padote (*). 

TIpu nomomuju MeToga, W3s0xKeHHOrO B (°), Mbl MOXKeM cbyHKuHio Q; (4 
Ip OouIbUIMX 3sHaveHuAXx J MpefcTaBuTb B Buse 


Q1 (ch ¢) =VS% (om =| 9) npu x=che>1; 


Q1(cos¢) = ayats No ((2 a = @) ipa + = COSoi<a f, 


sing 


(29 


rye N, u K)—¥USBecTHBIe WMMHApHyeCKHe (PyHKIMM OT JeHCTBHTEJIbHOr 
WM MHMMOrO aprymeHTos. [IlocmeyqHee acHmlToTHYecKoe pescTapslenve PyHW 
unit Q;(x) NosBomAeT OMpeseMTb aTY PyHKUMIO axe B TOUKAaX X= 1 + 
Torga npn x =1+0 (%) <A) HaxoquM, Mepexofa oT CyMMupoBaHuA NO | | 
MHTerpuHpoBaHuio 10 y (y=lYx*?—1), Aaa apekTuBHOrO ceyeHHA 3H 
yeHue 
oO 9 
Py rekeal” — dy 
scare ea 


Orctoyqa BHUWHO, YTO 3aTYXaHHECM MbI MOXKEM mpeHedpeub, ecJIHW MMee 
M€CTO H€paBeHCTBO 


(2 


| 


17K (%) <1, van 4 > 3,728, (24 


rye yy = 0,165 coorserctByer Makcumymy (byHKuuu yKo(y). Coorsercrpyronie 
Ke 3HaYeHHe OpOuTabHOrO momenta J, = 0,165/V x2— 1. Toruga: 
z’)? k2 


os 9, = 4n(£ R(x2@—1) * 


(25) 


Tlocmequee COOTHOIMe€HHE MOKeT ObITb TOJIYYEHO METOJIOM BO3MYILeHHA | 


B ypyrom Kpaiivem curyyae, Korga 2KG (Vo) S> 1, 3aTyxanue Oyler urpaty 
pellaiouly!io powb. B stom cuyyae Aaa adpdekTHBHOTO ceyeHHA nOsmyuaeM 


BbIpaxkKeHHe | 
iaeed 2a2 

oS TT ( =) Pie) (26) 

| 


rye BeJIMINHAa Z) ONpefesmeTCA U3 ypaBHeHUuA = em=] vam 2z,~ Ina] 
B sToM cilyyae Mp CpaBHUTeTbHO GoubUIMx sHepruax K ~S> k, sdtbexTHBHoe 
CeveHHe CTaHOBMTCA TMOCTOAHHbIM HM COOTBETCTBYeT paccesAHMIO OT Hempo3spay- 
HOM ciepbl paquyca R = 2,/x%. , 

I[pumewanue npu Koppexmype. Vis hopmyn (10), (14), (15) yaa yud- 


cbepeHiMasbHoro aPeKTHBHOrO ceyeHUA ynpyroro paccesHua cleyeT BbI- 
paxkeHre: 


4s 1y € (Cp (1+ 7c 4,) (21-+1) (21’-+-1) P,(cos 0’)P,,(cos 8’) 
dQ! Ty (1++¢7) (L+c4,) 


MockoscKHit TrocyfapcrBeHHbI yHuBepcuTeT 


Tlocrynuao 
um. M. B. Jlomonocospa Y 


8 XII 1955 


UMTHPOBAHHAA JIMTEPATYPA 
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Hoxaager Akayemun nayx CCCP 
1956. Tom 108, Nb 4 


PH3SHKA 


MW. B. CTEMAHOB u I. Hl. CEOHUIOB 


O ABYX THIMAX CNEKTPOB JIKOMHHECILEHLMM PEJIKHX 3EMEJIb 
B HCKYCCTBEHHbIX KPHCTAJIJIAX ®JIKOOPHTA 


(ITpedcmaszeno akademuxom A. H. Tepenunoim 6 XII 1955) 


)  TpexpauleHTHble HOHDI peKHX 3eMerb (TR) aBmAIOTCH, KaK H3BeCTHO, XO- 
|POIWWHMH aKTHBaTOpaMH KpHCTasodocpopow Ha OcHOBe *TopucToro KasbUNA 
)(CaF2). Bansoctrb HOHHDIX paguycos Ca** (1,04) 1 TR*** (1,04—0,80) cnoco6- 
lcrsyet H30MOpHOMy BHEe{peHHiO aKTHBaTOpa B KPUCTaJWIMYeCKyIO pelleTKy 
)CaF,, OMpeeAIOWIeMY BbICOKY!O HHTCHCHBHOCTb JIOMHHECHEHUMH HM pesKOCTb 
PIMHHUH B CHeKTpe H3uyyYeHHs. 

HiccieqyA JIOMMHECICHUMIO HCKYCCTBCHHBIX MOHOKpucTam0B (brooputa 

(CaF2), akKTHBHpOBaHHbIX PpeKHMH 3€MJIAMU, MbI YCTAHOBHJIH, YTO OH HU TOT 
2%Ke aKTHBATOP OOHapyXuBaeT B 3aBHCHMOCTH OT yYCNOBHUM BbIpallMBaHHA Hu 
TepMHYECKOH OOPpaOOTKM KPHCTaa CNEKTPbI JIOMMHECHEHIMH, pesKO OTIHYAalI0- 
jMecaA MO YHCY HW MOJORKeHHIO JIMHUM UcHycKaHua. Ha cymlecTBOBaHHe AByX 
‘THIIOB CICKTPOB JIKOMHHECICHIMH KpHCTaJIOB s0OpHta, AKTHBUPOBaHHbIxX 
/€BPOMHeM, Mbl YKa3blBaH B Upesbiqyueh padore (').B Hacronmee Bpema Ba 
pena CNeEKTPOB JIIOMHHeECHeHUMHM OOHapyKeHbl HAMM Tak2%Ke y KpHCTaJJIOB, aK- 
‘THBUPOBaHHbIX Tpa3seOHMOM, CaMapHeM, raOJIMHHeM, TepOveM, AuCNposnem, 
TOJIbMHeEM, 3pOHeM H TYJIHeM, T. €. BCEMH JOCTYNHBIMH PeKO3CMeJIbHbIMH 3uIe- 
“MCHTaMH, OOJaaIolluMu JIMHeHYAaTbIMH CHeKTPaMH JIOMHHeECLICHLMH. 
_ Monoxkpuctasabt dsrooputa Bbipal{MBalucb MO MeTOy, paspaooTaHHoMy 
oyuuM u3 Hac (H. B. C.) u OM3KOMy K MeToxy CroxOaprepa (*). IIpu Bi- 
‘palllHBaHHu KPHCTaJJIOB, HCCeOBaHHbIX B HacTOsINel paooTe, K HCxO- 
HOM wuxtTe (H3MeJIbYeHHbIe MH MOABeprHyTble CneWMaJIbHOH OYHCTKe KPHCTAaJLJIbI 
Upuposnoro :arooputa) joOaBnasoch ~10 *r/r propuyAoB COOTBeTCTBYIOIIMX 
“peAKUX 3emesb. PetiatolluM OOCTOATEJIbCTBOM, OMPe Ae AIOWMM THM CieKTpa JI10- 
MHHeECUCHUMM, OKa3asIMCb OKHCJIMTCIbHO-BOCCTAHOBHTEJIbHbIe YCJIOBHA, B KO- 
‘TOpbIX MOyyasch OOpasupl. J.A CO3aHHA CHJIbHO BOCCT@HOBHTCJIbHBbIX YC- 
“AOBUM, HEOOXOJMMBIX JIA YCTOHYMBOrO NOJYYeHHA KpHCTAaJJOB, OOJajalollnx 
ONpeleIeHHbIM CHeKTpOM soMMHecueHuMH (THI IT, B ctaTbe (*) ycuIOBHO HasBaH 
«aHOMAJIbHBIM>), B INMXTY BBOANIOCh OKONO 10°3r/r rpaduTOBoro nopomKa. 
pu 2ToM HeKoTOpble peqko3emerbubIe 9eMeHTHI (Sm, Eu, Yb) YacTH4Ho Boc- 
CTaHaBJIMBaNuCch JO JByXBaJleHTHOrO cocTosHuA. Kpucrasibl, OOHap yxXHBalo- 
Ie OTAMUHBIi CneKTp JiomMHecueHuMN (THN I, «HOpMaJIbHBIMI»y), NOyYaNHCh 
NOCpeCTBOM NpOKaJHBaHHA BbIPalleHHbIX KPHCTaJIOB B OTKPbITOM THTVIe Tp 
Temmepatype 900—1000°. B HeKoTOpbIx CiyuanX [JIA NOJYIeCHUA KPHCTAJVJIOB 
co cnekTpom Tuna I Opi0 JOcTaTOUHO MpoORecTH BbIPal{uBaHue Oe3 ToOaBeHUA 
rpacura. 

OGtlad KapTuHa CneKTpOB sOMMHeCHeHuMM KpucTrannoB CaF2-TR ns06pa- 
oKeHa CXemMaTHUeCKH Ha puc. 1. CnekTpbl otorpaHpoBasucb Ha cnekTporpade 
¢ Au ppakunonno pemerTKoH, oGmafarollem AMCTepCcHeH OKOWIO 6,5 A/MM. 
CnekrTpbl ipakTHYeCKH He 3aBHCAT OT JWIMHbI BOJIHbI BOSOyAKalolllero CBeTAa 
He MeCHAIOTCA B Ipollecce 3aTYXaHHA (JIOMMHeCHCHILAA HCCJIeAO BaHHBIX KpHCTaa- 
JOB uMeeT octopocKonHyeCKy!0 AVIMTe/bHOCTD). ? 
Kak MooXHO BHJleTb 13 CXeMbI puc. 1, XapakTep CHeKTpa AaHHOH peKOH 3emM- 
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AM — 4HCIO WH TpHONMSHTeIbHOe NONOKenve rpynn AMHHIi — BOOmeM coxp 

HACTCA, OMHAKO B feTaNAX CHEKTPbI OKa3bIBalOTCA COBEPIWeHHO pa3HMUHbIM 
HckmoueHve Coc TaBssioT cnekTpbI CaFs-Tb, y KOTOporo cnekTp tuna II np 
COXpaHeHuu OOMero XapakTepa cmemleH Ha ~5800 cm! B KOPOTKOBOJIHOBYIO CTC 
pony. B kayecrBe mpuMepa na puc. 2 npuBeyensi cneKTpbI 3eneHor Ppynubl J 
HHH JOMHUHCCHCHIMH KPHCTaJWIOB, AKTHBHPOBaHHbIX 9pONeM, H yabTpaduone 
TOBOM JIOMHHECILCHUMH KPHCTaJJIOB, AKTHBHPOBaHHbIX rajouMHyem. | 
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HAH, vr. 108, Ne 4, Crenanos, Peomuaos 


CnekTpbl NOriouleHva, a B HEKOTOPbIX CyYaAX U OGaCTH BO36y2%KTeHHA 
JIOMHHECHEHIMM, OOlaflaiolulell CHeKTpaMH pa3sMUHOrO THMA, pa3sJIMUHbI, YTO 
MO2XKET IIPHBeCTH Mp HaJIHYHH B UCCsIeyeMoM OOpasue WeHTPOB OOONX THIOB K 
OIWMOOUHOMY 3aKJIOYCHHIO O 3aBHCHMOCTH CHeKTpa JIOMUHECIEHIMH OT J\JIMHbI 
BOJIHbI BOSOyxXalollero cBeTa. C pyro cTOpOHHt, 
TIpH HaJIMYHH B KpHcTase UWeHTpOB ABYX THNOB 
B CHEKTpe JIOMMHeCHeHIMH MOPyT OJHOBpeMeHHO 
OOHapy2XKHBaTbcA JIMHHH, MpHHaserkalne pas- 
JMYHBIM WeHTpaM. OTO HMeJO MeCTO, KaK MbI OT; 
Mevann (1), B ClekTpe miomHHecueHunH CaFe2-Eu, 
mlomyueHHoM Uartrepyxu (°). 

JImnetiuatTpli xapakTep cneKTpoB OOOHX THNOB 

WM IpHMepHoe MOCTOAHCTBO CMeKTpaJIbHbIx oOsa- , 
cTeH, B KOTOPbIX pacnoJIOKeHbITpyNMbl IMHHU, HE Pye. 3, Punorernueckaa cxema 
OCTaBJIAIOT COMHEHHA B TOM, 4YTO B OOOMX CyyaHX wWeHTpa woMHHecHeHWHH THMA | 
MbI HMeeM JleJIO C TpeXBaJICHTHBIMH HOHaMH TR. 
Pasimuve B CrieKTpax OOycIOBeHO, OYeBHAHO, pa3smMuvémM B 6nMKaiillem 
OKpy2KeHuM  JOMHHecIIupyioulux voHoB TR***, B soKanbHol crpyKType 
JHOMMHeCIMpyomlux ueHtpos. [IIpu o6paso0Bannu cMemaHHEXx KpHctas- 
gop CaF,-TRFs no Tuny u30MopdHoro 3aMelleHHA HOHOBCa** noHamu TR*** 
‘HeOOXOJMMa KOMMeHCalMA H30bITOUHOFO MOJO%KUTeMbHOrTO 3apsaya. Ecan, 
cnenysa Kperepy u Pancumany (*), cuntTaTb, uro 9Ta KOMMeHCalluA OcyecTB- 
JdeTcA B HeMOcpeACTBEHHOM OM3OCTH OT JOMHHECIMpyrlollero OHA (npHauAn 
NOKaJIbHOM KOMMeHCaWMH 3apsyla), TO MOX%KHO BbICKa3aTb HeECKOJbKO rpesno- 
JOKeHHH O BOSMOX%KHONH KOHHrypalun OMxKaliwero OKpyXeHHA OHA, 
OMpeseNAlolleH YCMO HW CHEKTPaJbHOe MOJO%RKeHHE M3TyUAeMbIX JIMHHE. 

Tak, pH BbIpaulMBaHHH KPUHCTaJJIOB B MpHCyTCTBHH CleqOB KUCOpoy,a 
WIM pH MpoOKaJIMBaHHH KPHCTaJJIOB Ha BOsyxe (cneKTpb! Tua I) KommeH- 
CallHA 3apaAjla MOXKET OCYIIECTBIATbCA IYTeEM 3aMeNLEHHA OAHOrO H3 BOCbMH 
voHop F- B koOpjluHaWHOHHOH cdepe, oKpyxatomleH HoHbI TR***, nonom 
-O--. BosmoxuocTtb w30MopdHoro 3amMeuleHuaA F- Ha O7 o6ecneunBaeTca 
OJIM30CTbIO HX MOHHbIX payuycoB (1,33 u 1,36). Oro npeqnomomeHHe OJ- 
HOCTbIO COrslacyeTCa C XapaKTepOM OpHeHTalMH HOHOB Eu*** B xpucTamiu- 
yeckoli. pemeTke CaF, ycTraHOBJIeHHbIM MOCpefCTBOM HcCIeOBaHHA NOJApH- 
3allHH JOMMHecHeHUHH (1). Kak NloKa3aI0 9TO HCcCeOBaHve, YCTOMYMBOCTb 
OpHeHTaluH voHoB Eu‘** OTHOCHTeIbHO OHOrO H3 UeTBIPeX BO3MO?KHBIX 
HallpaBJeHHH (OCH CHMMeTPHH TpeTbero NopAKa) yKa3biBaeT Ha aCHMMeTPHIO 
KOOPAHHalHOHHOH chepbl, OKpyxKalomelt HonbI. Herpyyuo BujetTb, 4TO 3a- 
MeuleHHe OfHOrTO H3 HuoOHOB F~ Ha O” MpHBoqHT K NOABJIeCHHIO B OKpyxKe- 
HH JIOMHMHECILUPYyIOulero IeHTpa BBbIJeJIeHHOTO HalipaBJIeHHA — OCH CHMMeT- 
pHH TpeTbero mopsqKa, onpeyemaiomero opwentanmio nonoB Eu*** (cm. 
puc. 3). 

Tloqo6Haad KOMMeHCaluA 3apsaya UMeeT, MOBHAHMOMy, MeCTO B KPHCTalJI- 
wax, MOwyyaeMblIxX B IPHCyTCTBHHM KUCOpoOsa WH OOHAPyKUBAIOIMX CIeKTPbI 
tana I. Cka3aTb uTO-H60 OnpeyemeHHOe O XapakTepe KOMIMeHCalHH B CJy- 
yae KPHCTaJJIOB, OOHAPy2KUBaloWMx clekTppbl THMa II, B HacTonee Bpemsl 
He IIpescTaBJIAeTCA BO3MOXKHbIM. He ucKsOueHO, YTO B 9TOM C/ly¥ae KOM- 
TeHCalHA OCYUIECTBIAeTCA 34 CYCT QICKTPOHOB HIM HOHOB F’, soKaJIM3yio- 
IIMXCAH B HeMOCpesCTBeHHOM OH30CTH OT WeHTpa sJOMMHecHeHMH. Bos- 
MOXKHO TakxKe, YTO JIOMHMHECUMPYIOWHH WeHTp MpeycTraBsser coOoH nNapy 
yonop TR***, w30mopmHO 3amelllaroulux fBa COCeHHX KaTHOHHBIX y3va. 
B 9ToM calyyae KOMMeHCauMA M3ObITOUHOTO 3apsAja MOKET OCYULECTBIATECH 
TlocpeCTBOM KaTHOHHOM BakaHcuM (oTCyTCTBMe MoHa Ca**), pactosoxKeHHoH 
B OMHOM M3 OvIM2KaHWIMX KaTHOHHBIX y3vi0B. IIpH HasMYHH NpHMecH OHOBAa- 
JICHTHBIX KaTHOHOB (HampuMep Na™, HoHHbIi paguyc 0,98) Bo3Mox%KHa KOM- 
eHcallua 3apaya MocpeslcTBOM 3aMelleHua OfHOrO M3 HOHOB Ca™* BOsM3H 
noua TR*** ofHoBasieHTHbIM KaTHOHOM. Pa3ymeetca, Kawah U3 9THX BOS- 
MOXKHBIX KOHUrypaluli JOMMHECILMpYlOllero WeHTpa AOMKHA OOaaTb CBOHM 
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XapaKTepHbIM CN€KTPpOM JIKOMHHeCIeHIHH. Jja peleHHx BOMpoca O TOM, 
KakaAt W3 9THX*. BOSMOXKHOCTeH peasIH3yeTCA B paCCMaTPHBaeMOM CJIydae 
(cnektpb! THMa II), HeoOXOAHMbI JlauIbHeHuiHe HCCIeqOBaHHaA. 


Mbt HaOmrojlanu TakxKe H3MeHeHHA CNEKTPOB JIKOMHMHeECHCHUMH PeKHX 3€- | 


M@€JIb IIPH IpOKaJIMBaHHU B OTKPbITOM THIJIe KPUCTaJVJIOB NpupoAHOro (pu1KOOpu- 


Ta, BCerla cofep»Kalllux, KaK H3BeCTHO, OOJIbILIMe HIM MeHbLIMe KOJIMYeCTBa TRaw 


JIioMHHeCHeCHUMA HeMpOKaJIeHHbIX KpHCTaJIOB OTHOCHTEJIbHO CmaOa, HW ee CMeKTP 
COCTOHT 43 pAa WucbbysHbIX MOMOC HW CpaBHHTeIbHO WIMPOKHX JIMHMM, He COB- 
Ta laioulluX M0 MOOXKeHHIO C OOvIee pe3KUMU JHHAAMM CHeKTpoB I usm Il. Y kpu- 


cTaJIOB, MpOKasIeHHbIX B MHTepBase TemnepaTtyp 600—700°, mpoucxog,uT 3Ha- | 
YATeJIbHOe YBeJIMYCHHE APKOCTH JIOMMHECUCHUMH, MpHYeM MOABMHeTCH pay | 


JIMHHH, OTOXRKTCCTBIACMBIX KaK JIMHUM M3 CneKTpos Tuma II (Er, Dy) u I (Sm). pu 
JlambHeHWeM NOBbUNeCHHM TeMMepaTypbl WpoKalHBaHuA B MHTepBase 9V0—1000° 
MIpOHCXOAUT BTOpOe H3MeHeHHe XapakTepa CMeKTpa: CIEKTPbI BCX PeKUX 3e- 
MeJib, COJe@pKallluXcA B NpHpOAHOM (hwWOpuTe, CTaHOBATCH TOKCCTBEHHbIMA 
cnekTpam Tuma I, HaOm0aeMbIM y WCKYCCTBEHHBIX KPHCTaJIJIOB HOOpHTa, 
AKTHBHPOBaHHbIX Pe/[KHMH 3eMJIAMH. 

ABTOpbI BbIparKaloT ryOokyto OnaroyapHocTb M. A. BacnibeBolt,mpHHuMaB- 
we yuacTue B BbIpaltuBaHHu kpucTami0B, uO. B. Cokono0Boi, NoMoraBlet npu 
(pororpaupoBaHHu CIeKTpOB. 


TMocrynuno 
22 XI 1955 


UMTHPOBAHHAA JIUTEPATYPA 


1Tl MT. Peogmuanos, JAH, 99, 731 (1954). 2 D. Stockbarger, J. Opt. Soc. 
Am., 39, 731 (1949). ®N. Chatterjee, Zs. f. Phys., 113, 96 (1939). * W.-Ag 
Runciman, Brit. J. Appl. Phys., 6, suppl. Ne 4, 78 (1955). 
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Woknaagn AKkagqemun Hayk CCCP 
1956. Tom 108, Ni 4 


PHSHKA 


E. JI. @EMHBEPL u Jl. C. YEPHABCKHA 


BbICHIHE NPHBJIMDKEHHA B METOJIE CAMOCOPJIACOBAHHOrO 
NOJIA ME3OHHOH TEOPHH 


(IT pedcmasazeno akademukom H. E. Tammom 6 XII 1955) 


B cooomjenusx (*,*) Obit npeqioxKeH HW IpHMeHeH K mpoOseme yelirpona me- 
I OTAEICHHA COOCTBEHHOHM SHEP, KOTOPbIi MOXKHO CUHTATb MeTOJOM CaMo- 
TMAaCOBaHHOrO TOJIA Me30HHOM TeopHH. Ognako pv 3TOM HCHOMb30BaOCb 
IbKO OJ[HOMe30HHOe IpHOsMKeHHe. Yuer ceyIOUlNX cTpoyueK doKoBcKol 
NIOHKH TIpeACTaBJIAeT HHTepec MO CJIeAYIOWWMM IPHunHaM. 

a) Msi noKaxkeM, 4TO mpuMeHeHue MeTosa (1,”) K npoOmeme B3auMoOjelicTBHA 
BYX MOKOAMMXCH SJIEKTPHYeCKUX 3apAOB BeeT BOAHOPOTOHHOM mpHOmMxKe- 
MM K pe3yJIbTaTy, OTMMYHOMy OT 3aKOHa Kyviona. Mmenuo, na paccroa: i 


17/2 . 
OpxAyKa Fr = 36 Ve NOTeHIWMall WCKarxkaetTca. C Apyrou CTOPOHbI, H3BeCTHO, 


TO B 9TOH mpoOseMe HMeeTCA TOUHOe pelleHHe (3aKoH Kyiona), copnajatolliee 
_ KJlaCCH4eCKHM TIpHOJIWxKeHHeM H C TepBbIM MpHOMM2KeHHeM TEOPHH BO3Mye- 
imu. EctecrBeHHO BCTaeT BOIpOc: NOJYYHTCA JM 3aKOH Kyiona mpu yyeTe Bcex 
BICIUHX TpHOWHKeHHH (fanee OyeT NOKa3aHO, 4TO 9TO Tak). Bmecte 
TEM WICH, KOTOpbIM HCKaKaeT 3aKOH Kyw0na B OXHOKBaHTOBOM NpHOJWKeHHH 
{ WCUe3aeT IPH yueTe BHICLIMX NOPAAKOB, B MpOOseMe JeHTpoOHa ABAAeTCA rlaB- 
IbDIM H OOeCHeYHBaeT YCTOHYHBOCTb CHCTeMbI. B cBxA3H C 3THM HeOOXOUMO 
sbINCHHTb, KAK CKa3bIBalOTCA BbICIIHe MpHONHKeHHA B MpoOeme eliTpoua. 

3aMeTUM, YTO TOe CKaIApHbIX POTOHOB, Tak Ke Kak H Oe HeHTpasbHbIx 
‘KaJIAPHbIX Me30HOB OTJIMYaIOTCA TeM, Y4TO OMepaTopbl B3aHMoyelcTBuA H_ 
<OMMYTHPYIOT pyr C APyroM TpH pasJIMUHbIX HMMMyJbCaxX KBaHTa k. OTO u 
1O3BOJIAeT MPOBeCTH KAHOHHYeCKOe MpeoOpasoBaHHe, Beyllee K KJIaCCHYeCKOMY 
yesybtTaTy. B ypyrux nomax, rye H_ Coqep2xKUT onepaTopbl o Ht, KOMMYTATHB- 
10CTb MecTa He uMeeT. Mpl TOKaxKeM, YTO HMCHHO MOSTOMY pOJIb CeyIOWAXx 
IpHOMKeHHH B MeTOse (1) CyIeCTBeEHHO pa3/IMUHA JIA KYMOHOBCKOTO B3aHMO- 
[elicTBHA HW JIA TCeBAOCKaIAPHOTO Me3OHHOFO TOJIA: B NepBOM CJly¥ae BBIC- 
Me MpHOIMKeHHA UrpawT Topa3syqo OOMbLUIyIO pos. 

6) IIpu yuere cnefytoulux cTpoueK TIpHMeHeHHe JOMOIHHTeENbHOTO YCOBUA 
Ke He Tak MpocTo, KaK B epBoM npHO.HxeHuM. BosHuKatollue Ip 9TOM 
BONpOCbl TpeOyioT MOACHEHHA. 

1.Kynonospckoe p3auMogetctBue. PaccMoTpaM d/eKTpOH 
B aTOMe BOJOpOa HW IPHMeHUM K STOMY Cj1y4ato CHcCTeMy ypaBHeHHi B OHO- 
KBaHTOBOM IIpHOJIMKeHHH, BbIBEeHHY!0 B (*) (CUHTAaA, YTO CBASb OCYINeCTBIAeT- 
CH CKAJIAPHBIMH HelirpasbHbIMM YacTHWaMH Maccbl Hyb— «OTOHaMH»): 


{Pe <i a z Se [g? (k) k — 2eg (k)] cos kr} ¥ (r) = EY (r), 
: (1) 
g(k) =etk-+ Coskry VIF COskNI, a= S)-ypq- 8" (ky (TF coske), 
k 


rye m—Tellepb Macca 9u1eKTpoHa; e — 3aps, aueKTpoHa u V —cpefHee 3Ha- 
yeHue SHEprHH B3aHMOeHCTBHA. 
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B 93TOM clyyae HaM H3BeCTHO, TO 


Bpluvcaasd cpeyqHue, Jerko nomyuHM u3 (1) u (2) 
gt =eferers[2 + (ae) ][P+ (a) I 3) 


Bpipaxenve (3) oTmmyaetca oT 3HayeHua g(k)=e/k, BOSHMKAaIOUero 
B TCOPHH BOSMYIeHHi M HeOOXOAMMOTO VIA MoMyYeHHA KYyJIOHOBCKOrO M10- 
TeHUHasla, BIOpbIM WWIEHOM B 3HaMeHaTese. OH CTaHOBHTCA CpaBHHMbIM 
¢ MepBbiIM wieHom npn k= 26 (3/,e?)—‘s, 7. e, moTeHywat B (1) orcrymaer 


2 
PaccMoTpuM Tenepb Ty 2Ke MpoOJleMy, YUHTbIBAaH OecKOHeYHO OouIbUIOe 
* 
yHcO (poTOHOB. YAOOHO sayaTEeca (hyHKUMOHaJIOM B (bopMe 


"Ia 
2 
OT KYJIOHOBCKOrO Ha paCCTOAHHAX fF ~ ale € ) . 


o=+ Tu +e) Ai, (4), 
x Ul 


Ucnomsys sty tbopmMy, NoyuHM BblpaxkeHHe JIA MOTeHIHaIbHOM 9HEp- 
THU 9JIeKTpOHa: 


ee [g? (k) k — 2eg (k)] (1 + cos kr) 5 
MO Gem Ape ”) 


I[pumMenad jonomHutTembHoe ycnoBpue (V(co)=0) HU yu4HTbIBaH, 4TO 
c poctom Q g?(k)<H, Hit) 0, serKo noayuum 


V (t) = Dig? (k) k— 2ee (ky) SE (6) 
k 


Bappupys V no g(k), Haxogqum: g(k)=e/k, To, B oTauuue or (3), 
NOJHOCTbIO COBNajlaeT C TeOpHelH BOSMYINeHHH HW TpHBOAMT K 3aKoHy Ky- 
JIOHA. 

UroObl NOACHHTb, Kak Mp Mepexoye oT O_HO(oTOHHOTO MpHOnMxKeHuS 
K MHOrOPOTOHHOMYy BO3HHKaeT BMeCTO (3) NOMYYeHHBI pesysbTaT, pas02%KUM 
(4) B pay HM OrpanMuMMca ABYMA WWieHaMH (AByX(OTOHHOe mpH6muxeHne): 


O= (1+ Se) HE ++ Sek) ek.) HEH ®, 
k k, k, 


(7) 


4 ——E 
W=ltat+ >a’, a thee ac) Se ; 
k 


OTcloa MOXKHO NoyYNTb, YTO B OHOGOTOHHOM mpH6mmxKeHHH B (6) 
qoOaBsAnetcA IMUHM MHOxUTeIb (1+a)1~1+4O(e2), a B BY XOTOH- 
HOM 9STOT MHOMKHTeIb MpeBpailaetca B (1 + a)/(1 +a-+3/,a%) ~ 1+ (e4) 
(pocT 4HCIMTeIH Noramaer pocT 3HaMenaTenA), c pocrom uncaa (pOTOHOB 
OTKJIOHEHHE OT KYJOHOBCKOrO NOTeHIMasa yOuiBaer. 


* Snecb He YUHTHIBACTCA KOppesANHA KBAHTOB pyr ¢ Apyrom (npHOmHxKeHHe Xaptpy). 
SafapaTbca Takum © MOXxKHO TOMbKO, ecsu (He, Me, |= 0; B NpoTHBHOM cyyyae Heo6xoqH- 
MO yKa3bIBaTb TNOpAXOK COMHOKUTeNeH. 
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2. IIpuH HeKOMMyTHPywomunx onepatTopax (Hallpumep B cayuae 
aQMeHTHOH CBA3H) 9TO yxe He Tak. BuiOpaB © B Buye (7) ({ByXMe30HHOe 
MONMKEHHe), OOpasyaA cpeqHee 3HaveHHe sHeEpruM B3anMoO,lelicTBUA yun- 


iBaxA JJOMOJIHHTeJIbHOe ycJIOBHe, MOJIYYHM BbIpakeHHe, cojlep»kallee IeHbl 
lla: 


DD) <HicHic, HH) 8? (Ky) g? (ka). (8) 
Kimukes 
yYULECTBEHHO, YTO STOT WICH yoxKe He paBeH SAAR g?(k)/?, a, BBUAY 
k 
KOMMYTATHBHOCTH, BCerla MeHbile Nocsequero. Tak, B Calyuae rpayMeHt- 
H CBA3H 


>>) <A Hi HigHie> 8 (ky) g? (ke) = 


k, K, 


5 a Sat 
= Di Ai MD g? (ky) - SH HihD g? (ks). (9) 


3 ky k 


2 


OSTOMY WIeH, JOOABJIAIOMHHCA B UHCIMTeIb pH yueTe J\ByXKBaHTOBOIi 
POUKH, 3eCb BCera MeHbIe COOTBETCTBYIOWerO WieHa B 3HaMeHaTese (BO3- 
[karollerO B OJHOKBaHTOBOM lpHOsMxKeHHH). TlomHoH KoMMeHcCalluH 3THX 
lCHOB yXKe HET, H B 3HaMeHaTeJIe BCera OCTaeTCA WIeH TOrO Ke MOpsAsKa, 
O H B OHOKBAaHTOBOM IIPHOJIW2KeHHH, JIMUIb C HeCKOJIbKO H3MCHCHHBIM 
ICJIOBbIM KoadPpuuvenToM. Ha OCHOBaHHH 3TOFO MOXKHO CKa3aTb, TO B CJly- 
© BEKTOPHOH CBA3H yueT CJIeyIOULMX CTpoyeK He MOET IIPUBeCTH K IIpHH- 
(HaJIbHOMY, KaYeCTBeEHHOMY H3MCHEHHIO pe3yJIbTATa, MOJIyYeHHOTO B OHO- 
AHTOBOM TIPHOJIM2KeHHH. YueT TpeXMe30HHBIX COCTOAHHH He MeHHeT Gosee 
pke KOSPPHUMeHTAa IpH wieHe ~ a, a BJUAeT JIMIUIb Ha YIeH «BTOporo 
pAyKa» (a? ~ f*, rye f —KOHCTaHTa CBa3NH). 

3. TomnoanutenbHoe ycuaosue. Dopmp (4) usm (7), KoTopbie JO 
[X TlOp pacCMaTPHBaJIHCcb, XOPOWIH TeM, YTO YWieH COOCTBeEHHOM sHeprHuu 
IJeIAHeETCA B BUe OOMerO COMHOMKUTEIA, HO ITH (POPMBI HE’ ABJIAIOTCH Ca- 
IMM OOMIHMH. B Gosee oOmlem cayyae B (7) KospPuNneHT pH ABOHHOK 
MMe paBeH He 1/,, a HEKOTOPOMY BapbupyeMoMy MapameTpy Cc. 

Odpasya cpefHee 3HaveHHe, MouyYHM HeKOTOPOe BbIPaxKeHHe, Ha KOTOPOe 
KHO HaJIOKUTb JOMOIHUTeMbHOe ycsIOBHe. Kpome wieHoB, He 3aBHCALIMX 


 paccTOAHHA, B UMCIHTee HUMeIOTCH WWIeHbI THIMa pari (k,) ey. cos kyr X 
ky 


Se? (kz) ©x,—2fg (ke)] 11, rue OOo3Ha¥eHO (Hx Hy = ey; (kK) + 219 (k) cos kr 
Ky 


pousBeyeHue CaMOjleicTBHA Ha B3auMOselicTBHe). I[locmeqHue, XOTA HU 
yezaioT pH f—>oo, HO pH OGOM kKOHeYHOM f MOoryT OOpaTHTb 
epruio B OeckoHeyuHocTb. IlosTomy OMOJHUTebHOe yCcJIOBHe B JaHHOM 
yuae JlOJKHO HakJiajbIBaTbCA He Mp OecKOHeYHOM yflasIeHHu, a Ha 
KOM-JIHOO (OOJIbLIOM TIO CpaBHeHHIO C pajuycoM jeiiCTBHA CHV) KOHedHOM 
ccrosuun. Vmenxo, 3qecb JomKHo Opitp Y = (1 + 8(r))exp (—VeMr), 
ed3(r)<1. TMogcranoska B (1) noKaspiBaeT, YTO JOMKHO ObITb V (r) <<ép 
Hors |. 

B V BcTpeTaATCA WIeHbI THIIa 


De: (Ky) &41 (kx) 5 [g? (Ky)ox, —2fg(k2)] ¢12 cos k.r, 
ky 


IBEJOMO YJOBJIETBOPAICHIHe NOCTABJICHHOMY YCJIOBHIO, TaK KaK IIpH JOCTaTOUHO 
JIbINOM rf CyMMa 10 ky SKCIOHeHIMaJbHO Maia, a CyMMa 110 k, He MOxeT 
1Tb OecKOHeuHOCTb B V, HOCKOJIEKY B 3HAaMeHaTeJIe CTOHT aHaslOorMyHaA 
yMMa B KBajpate. Ho xpome Toro B V NpHcyTCTBy!oT WIeHbI THMAa 
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Dee (k;) £12 (ky) cos kyr- py [g? (ka) ox, — 2fg (Ke)] e11 (Ke), 


kgp 3 k, 


KOTOpble, coracHo yesloBpuio V(r) <<ep pw ar >> 1, HegONycTHMbI NOTOMy, 
uTO CyMMa 0 ky, npescraBsAioulad COOOM COOCTBeHHYy!O 9HeprHulo HyKJIOHA,| 
PaCXOJHTCH CHJIbHee, YEM COOTBETCTBYIOU\Me CYMMbI B 3HaMeHaTewe, H BeseT 
K.OeckoHeyHomy V, HeCMOTps# Ha MaJIOCTb CyMMbI 10 k,. Takve 4JIeHbI CJle- 
Wye? BKJNOUMTb BCYMMY, KOTOpas cordacHO TOMY %Ke YCJIOBHIO OKA OBITH 
paBHa HYJIo. 

4. OueHKa BKMafa ABYXKBAHTOBOrO COCTOAHHA B NpoOb- 
gemMe fletpoua. W@yxKuvoHan BblOupasmca B copme (7). Ha mene 
OlleHKH B V OCTaBUIAIHCb TOMbKO CJlaraeMble, Jaloulue HavOOJbUIMH UMCIeH- 
HbIM BKJIagq. Torya 


sii see : 
VV 0a Tia? Dy IE () 212 Cos kr. (10) 


Dro BbIpaxkenue OTMMGAeTCH OT Pe3yJIbTaTOB OHOMe3OHHOTO MpHOsM2Ke- 
HUA, B KOTOPoM nepeq cymmoli crout Ya(1+a)?. Bappupopanue mo ! 
WaeT B OHOMeE3OHHOM IpHOumKeHuH a=1, Ya(1+a)1=1/2, aB AByXMe- 
30HHOM a = 1,3. I]pumecb AByXMe30HHOrO COCTOAHHA HeBeJIMKa: OHA paBHa 
7hga?/(1 +a-+ 7/4, a") ~ 0,2. CootBercTByrollee H3MeHeHHe 9HEPruu B3aHMO- 
J\eHicTBUA CBOAUTCA K H3MeHeHHIO KoaPuuueHTa Mepey cyMMoH B (10) € 
0.5 77105.0,66, 

B cBa3H C 9THM pe3yJIbTAaTbI, NOMyYeHHbIe B (7), pH yyeTe JByXMe30HHBIX 
COCTOAHHH He JOJDKHbI NOABeprHyTbCA KaveCTBeHHbIM H3Me€HEHHAM. OHaKo 
ycTOHYMBOCTb JeHTpoHa B (7) Obla TouyyeHa pH OYeHb Pa3MbITOM MMHE- 
MyMe SHepreTHyecKOH KPHBOH, KOra 3aBHCHMOCTb B3aHMOJeHCTBHA OT pac- 
CTOAHHA Oblla JIMUIb HeMHOrO Govlee nomoro, vem mpH 3akoHe ~ 1/7. 
TlosToMy 2KewlaTeJIbHO JaJIbHeHIIee KOJHYeECTBEHHOe YTOUHeEHHe pe3yJIbTATOB. 

5. Butpo gn. TloKa3ano0, uro pomb BpIcOKHX NpHOMxKeHHH BMeTore (7,”) 
CYyII€CTBEHHO 3aBHCHT OT CBOHCTB KOMMYTaTMBHOCTH OMepaTOpOB MJIOTHOCTY 
SHeEpruu BsaMMOelcTBuA. B cmyyae, Kora OMepaTOpbl He COfepKaT MaTpHl 
oH t(KYJIOHOBCKOe Oe), OMHOKBaHTOBOe IIPHOMMKeHHE JaeT MPHHUMMHAbHC 
HeBepHbIM pesysbTaT (XOTA pH MaJIOM e? vw O1M3KHH K BepHoMy). IIpu yuen 
CeAyIOWMX NpHOwKeHHH nNOmyyaeTcA OOBMHbI BepHEI pesymbTaT. B cay 
yae HEKOMMYTHpylollMx onepaTopoB H, OJHOMe30HHOe IpHOM2KeHHe OXBATHI 
Ba€T OCHOBHbI€ OCOOCHHOCTH CHCTeMbI, H CJleqyiollve mpHOmmKeHHA Uurpald 
yXKe MaJIy!O pOJIb. 


TlokasaHo, 4TO JONOMHUTeIbHOe YCOBHe MoxeT ObITb s¢pbeKTHBHO HCIIOJIb 
30BaHO HM B BBICIIHX NpHOMKeHHAX. 


@y3suyeckHH uucTHTyT uM. II. H. JIeGeqesa Tlocrynusio0 
Axaflemuu Hayk CCCP 6 XII 1955 


IMTHPOBAHHAS JIMATEPATYPA 


ES ALO 


5 thle e 6 
Pehuo6epr, J. 


epr,. C. Yepuasexku ht, JAH, 103, Ne 3 (1955). 2 E. 9 
YepuHaspckunk, JAH, 103, Ne 4 (1955). 
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Joxkaage Akayemun nayx CCCP 
1956. Tom 108, Ne 4 


BHO®H3HKA 


6b. M. TPAEBCKAS un b. A. OPOB 


PAHHHX H3MEHEHHSAX B CbIBOPOTKE KPOBH, BbIABJIAEMbIX 
eTOAOM YJIKTPA®HOJIETOBOM CNEKTPOrPA®HH, MPH OBLIEM 
BO3JEMCTBHH PEHTTEHOBCKHMH JIY4AMU 


(IT pedcmaszeno axademukom JI, A, OOpeau 27 X 1955) 


BuumManne pajla uccileqopatenel, paOorarolmlux B oOnacTH payuoOuouorun, 
peJOTOYeHO Ha HaHOoslee paHHHX peaKUMAX, BOSHHKAIOUIMX B XHBOTHOM 
AHH3Me TO], BIIMAHHEM HOHH3HpyIOWHX u3siyyenuit (*%). Brapmnenue pan- 
M3MCHEHHH, OMpeeAIOWMMX Te HJIM HHbIe CTOPOHbI JyYeBol peakuun, 
OnMKaior Hac K NOHHMaHMIO MeXaHH3Ma JIyYeBOrO NoparkenusA Oprany3Ma. 
IMaHve UCCeqOBaTeeH B 9THX CyYaAX OblIO HalpaBseHO mperxye Bcero 
OOHapyxXenve TeX OMOMOrHYeCKHX CHCTeM, KOTOpble HemocpescTBeHHO 
aKalOTCH MOHHSHpylolleh payualuelt. Kpome Toro, ycraHoBjenve Hu 
WeHHe HawOoslee paHHHX U3MeHeHHHM, HaCcTyMaiowlux B OOyYeHHOM opra- 
Me, BaxKHO JIA paHHeli WHarHOCTHKH JIy¥eBbIX Nopakennii. 
B page paOoT ycTaHOBJeHO, YTO MpH BOSJeHCTBHH HOHH3HpyIOWlMXx H3my- 
MM B 2XHBOTHOM OpraHH3Me, HapsAyy C ApyrMMu HapylleHuaAMH, BOSHHKAIOT 
YHTeJIbHbIce H3MeCHEHHA B OeIKOBOM OOMeHe (* °): MpoHCXOAAT CABHI'H aJib- 
[MH-rIOOYMMHOBOTO KOSPPHUHeHTAa CbIBOPOTKH KPOBH, H3MeHeHHA coyep- 
1H OOMlero H OCTATOUHOLO a30Ta KPOBH, a TaK2Ke Hap ylleHne (pepMeHTAaTHBHbIX 
IJeCCOB B OpraHax HW TKaHAX, CBASAHHbIX C CHHT€30M H PeCCHHTe30M OeJIKOB. 
J\nad BbIABJIGHHA PaHHUX H3MeHeCHHH B OeIKOBOM OOMeHe, HaCTyMaIOWIHX B 
BH XKHBOTHBIX, MOABeprHyTbIX OOMeMy OOYYeHHIO, MbI IOJIb3OBaJIHCb Me- 
OM ybTpauoueToBOH cneKTporpadun (puc. 1)*. Oror mero, B MocmeqHee 
MA YCICWIHO MpHMeHAeTCA JIA yaBJIHBaHHA TOHKUX CABHTOB, Hacrynato- 
X B O€JIKOBbIX H HYKJICHHOBbIX COeqHHeHHAX (7,8). 
TlapammembHo co cnekTporpaduyeckuM HiccleqOBaHHeM ObLIM MpOvSBe,eHbI 
YEeICHHS COJepKaHuA B CbIBOPOTKe KPOBH OOJIYYCHHbIX 2KHBOTHDIX AaMHHO- 
IOTbI THPO3HHa, MAKCHMYM MOrOUleHHA KOTOPOrO Jlex*KUT BOOsAacTH 2800 A. 
Pa6ora Obluia BbINOHeHa Ha 30 GembIX Kpbicax, 5 KpomMKax u 12 coOakKax. 
WYYeHHbIe JaHHbIe OKa3aJIHCb B OCHOBHOM OjJ{HO3HaUHbIMH. 
DKMBOTHDIe MOBeprasucb OJHOKpaTHOMY OOILeMy BO3JeHCTBHIO PeHTTeHOB- 
iX my4eli np cneqyiouix ycuoBuax: 190 ks, 20 Ma, dusbTp 0,5 mm Cu u 
vm Al, cio nomoBuHHoro ocma6neHuaA 0,8 MM Cu. CoOaku OOsy4asIMcb pu 
KHO-PoKycHoM pacctosHuH 80—100 cm u momnocTu josbI 6,5—11,0 r B 
HyTy. Jlospr paquvauun coctapnaan: Aa co6aK 130, 500 u 1000 r; ana Kpo- 
kop — 1000 r u gana Kppic — 500 xu 1000 r**, 
Y co6ak Jo oO1y4eHuA, HeMOcpesCTBeEHHO Nocse OOTyYeHHA H 3aTeM Ha 2, 7, 
21, 33—40 u 90 gum nocne oOny4eHna u3 art. femoralis Opanacb AH HccJe- 
3aHHA KpOBb B KOIM¥eCcTBe 3—5 MJ. 
Tlonyyennaa cbiBopoTKa pa3Boqusacb B 8 pas JeCTHMpOBaHHOH Bofolt Hu 
*KTpOrpaupoBasach Ha cneKTporpade cucremp! MCII-22 B yaprtpaduone- 
30H o6nacTu cnekTpa. MakcumyM NOrsouleHHaA CbhIBOpOTKH KPpOBH HOPMAaJIbHbIX 
BOTHBIX JI@KHT B 30He 2800—2920 A. 
6 coOak nojBepraucb pBosselicrBuio peHTrenoBcKux sy4elt B yo3e 1000 r. 


* CnekTpaipublit anaiu3 MpousBOXHIcA Np MOMouH cmeKTporpapa MCII-22 no meroxy 
ytaes — Basu. O6pa6oTKa cieKTporpamM MH MOCTpoeHHe KPHBbIX MPOH3BOAMHCb Ha OC- 
saHHH 3aKoHa JlamOepra — Beepa. Kaw yaa KpHBad OTpaxkKaeT OTHOCHTEIbHbIe M3MCHCHHA 
(PPUUKEHTA MOTIOULEHUA CbIBOPOTKH Y HOPMAJIbHbIX H OOJYYCHHBIX 2KHBOTHDIX. 

** Yasanbl JO3bl Ha OMwKalurell K AHTHKATOMY MOBepXHOCTH Tela 2KMBOTHOFO. 
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Yxe uepes 30 MHA. Mocue OO1YYeHHA B CbIBOpOTKe *KHBOTHDIX HaOs0 fa JOC 
peskoe CHH>KeHWe MaKCHMYyMa MOTOWeHHA B OONACTH 2800—2920A (puc.1,/] 
CyulecTBeHHO OTMETHTb, YTO Ip STOH Nose palMalluH, BbISbIBAIONIeH rHOeJIb Ht 
BOTHOFO, BOCCTAHOBJICHHA HOpMaJIbHOrO CHeKTpa MOFMOWLeEHHA He MPOHCXOAMNK 


2700 2600 2900 


—— 


a 


Puc. 1. U3menenue cnektpa MorioujeHHA CBIBOPOTKH KPOBH COOaK, OOJYYCHHBIX PCHTTEHOBCKH] 
ayyamu J: 1000 r, JJ : 5001, J/J: 130 r. a — Jo oOnyueHua, 6 — HemocpescTBeHHO Mocse 06s 
ueHHA, 6 — uepes 2 AHA Moce OOyUeHHA, 2 — uepe3s 6—10 Hel nocne oOy4yeHuA, 0 — Yep 
12—17 gue Tocme o6sry4eHua, e — vepes 30—33 Ha NOocne OOsmyueHHA 

| 
4 co6aku Oblmu TOTaIbHO OOyueHH! WosoH 500 r (B HalllHx YycCNOBHAX 3) 
yl03a He BbISbIBaeT rHOeNM CcOOaK). CmeKTporpauteckui aHauH3 cCbIBOpOTH 
KpOBH TaKHX cOOaK MOKa3aJl, YTO cpasy NMOCce OO yYeHHA HMeeT MeCTO 3aMe 
Hoe CHHKeHHe MaKCHMyMa MOTJIOWeHHA B OOMacTH 2800—2920 A. 
B NocyIe{yroulwe CpOKH OMNTHYECKAA MJIOTHOCTb CbIBOPOTKH KPOBU AOocTHral 


vcxofHOrO ypoBHs u kK 10—15 quo nocHe OONyYeHHA CHeKTPHI NOrMOMeHUA : 


BOPOTKH KpOBH HOpMaJIbHbIX HM OOJYYeHHBIX 500 r 2KUMBOTHBIX y2Ke Oovlee HE p 
mauamuch (puc. 1, JJ). | 

Hakouell, Oblio UCCIEMOBaHO Ha AByX coOakax BNAHHe JOSHI 130 r. Be 
BOPOTKe KPOBH 9THX KMBOTHBIX OTYCTIMBOTO CHH2KEHUA MAKCHMYMa TIOr1ONleH 
B YKa3aHHOH 30He B OM KalilMe Noce OOTYYeHHA CpOKM OOHAPyXKUTb HE Y. 
nocb. JIMuIb Ha BTOPOH JeHb NOCTe BOseHCTBHA OTMeYeHO HEKOTOPOe CHHKEH 
MNOPIOWeHHA CbIBOPOTKOM yuIbTpapPvONeTOBbIX MyYeli B OOMacTH MaKCHMyMa 
nocsefyrollMe CpOKH HaOvofaemple KONeOAHHA He BLIXOAAT 3a NpesesbI HOPM 
Oquako yepes 33 AHA NOcMe OOMyYeHHA HaOmOJa1OCcb HEKOTOpOe yBemHYeH 
ONTHYECKOH MJIOTHOCTH CbIBOPOTKH KPOBH B OOacCTH MaKCHMYyMa MOrJOIleH! 
MO CpaBHeHHlO C HOpMOH, YeroO HaM He yfaOcb HaGmMOAaTb pu OombiuiMXx J 
3ax pagquauun (puc. 1, JJ). Birt Moxet, B 9TOM cly¥ae CKa3bIBaeTCA KOMMIE 
CaTOpHbIM adppekT, KOTOpbIli YacTO OOHAPyXKUBaeTCA B OTAICHHbIe CpOKH TC 
Je OONYYEHNA HEOOMbUIMMM AO3aMH pallualMN M BbIpaxaeTCA, HaNpuMep, B 2 
THBH3alMM SPUTPON033a, NOBbILNeHHM COMep%KaHUuA PMKOreHa B TeueHH HY 
CHW KeHHe MAaKCHMYMOB TOPVIOWeHHA OplvIO OOHapy2KeHO Take B CbIBOpC 
Ke KpOBH OOJIYYeHHBIX KPOJHKOB HM KDBIC. f 

Hiszpecruo, YO MaKCHMyM HOrsolenuA B OGacTax 2800—2920 A cprBop¢ 
KH KPOBH 3aBHCHT B OCHOBHOM OT HasIMYMA apOMAaTHYeCKHX aMMHOKUCIOT (1 
posuna, eHusalanuua u Tpuntodana). Tosromy napannenbHo co cnekTy 
rpapuyeckuM HCCJe{OBaHMeM MbI IpOUSBORMIM OMpefeeHue COJep2xKaHUA B C 
BOPOTKe KPOBH OJHOM 43 HanOowee OHONOPMYeCKH BaXKHBIX H3 UWCIAa STUX aN 
HOKHCOT — THposHHa. Onpefesenue THpOsHHa mpoH“sBO,uOCch MeTOL 
Ilypepkasopa. PesymptaTbl STHX ONpeeMeHHH, peycTaBMeHHbIe Ha puc. 2, 1 
Ka3bIBaloT, YTO OOyYeHHe WO3samu 1000 nu 500 r yxxe cpasy nocae BoszeficTr 
MIPpHBOAMT K CYICCTBEHHOMY CHWKEHHIO COJep%KaHHA THPO3HHAa B CbIBOPOT) 
B mocueyioulve CpOKH Y BbOKMBIIMX TOce OOYYeCHUA KUBOTHBIX (qo3a 500 
Coflep2KanHe THpO3SHHa NOCTeNeHHO BOCCTaHaBAMBaeTCA AO HOpMpI. B To~ 
BPeMA Y XXHBOTHBIX, NOTHOaBIUMX OT O3bI pagqvanun 1000 r, He npoucexoyy 
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CCTAHOBJICHHA COslepKaHHA THPO3HHa. IIpu OTHOCHTCJIBHO MaJIbIX JIO- 


aX paquattun (130 r) comKenne cogepxkaHuA THpO3HHa B CbIBOpOTKe B OsH- 
‘anne CpOKH mocse O6sy- i 


eHHA He OTMeyanocn. JInub 5 
a BTOpble CyTKH mMocue 06- 
yueHHA HaOmofamocb Ma- 
eHve THpo3suHa Ha 10%, 
My COOTBeTCTByeT HaOi0- 
“aeMoe K 9STOMY BpeMeHH 
HM2KeHHE MaKCHMYyMa_ 110- 
‘OIWCHHA CbIBOPOTKH B 30HEe 
1800—2920 A. B To xe Bpe- 
AA Ha 30—33 HM mocue 06- 
yueHHaA HacTynaeT pe3sKoe 
yBeyIMYeHHe COJepKaHus TH- 
)O3HHA. 

IIpupeyenupie J\aHHbIe 
wpeseveHusA onTHuyeckoli S 
MJIOTHOCTH CbIBOpOTKH Kpo- (Wess b 
BH HOPMAaJIbHBIX H OOy4eH- ; 
HbIX 2KHBOTHBIX B pa3Hbie Vo Bo 6 Ee Lie Be 

CpokH ocne Bo3yelcTBuA 

OOHapy2KHBaloT, TaKHM OO6- Puc. 2. H3menenue cogepxxanua Tuposnua (B Mr %) B cBI- 
pasom, CHH2KeHHe MaKCHMy- BOpOTES KDOBH co6ak, oO Jy YeEHHbIX PCHTIeCHOBCKHMH JIlyua- 
Ser eaaieuas & o6nacrn MH: a@ — fo oOmyueHHA, 6 — HelocpeycTBeHHO Mocue O6- 


; JIyueHHA, 6 — yepes 2 AHA Mocne OOMyYeHHA, 2 — 4epes 
m800—2920 A. 9Sro cHu- 6—10 Hel nocie o61yueHua, O—u4epe3 30—33 AHA Nocae 


oKeHHe MMeeT MECTO KaK He- OOyyeHHaA, e — uepes 48—60 AHeH nocne o6myueHnA 
mlocpefCcTBeHHO mocyIe 06- 

JIYYeHHA, TaK HM B TOC eAyollMe CPOKH H 3aBHCHT OT AO3bI pagquaunu. Tak, mpu 
Jose usiyyenua 130 r HaOmofaeTcaA MMUIb HeOOMbUIOe CHHKEHHE XapaKTepHbIXx 
MaKCHMYMOB, H TO TOJIbKO Ha BTOPpOH JeHb ocme BO3ZelicTBuA. B To xe BpevA 
B OTJaJICHHbIe NOce OOy4YeHHA cpoKH (30—33 HH) HMeeT MecTO CyHecTBeHHOe 
HpeBblllieHHe HOpMpl. B ormMuue oT sTOrO pH ose paquaunu 500r HaGsmopgaetcs 
BeCbMa CYIIeCTBeHHOe CHH2KeHHe MA@KCHMYMa MOPOULeHHA, 3a KOTOPbIM Cyle- 
WyeT mocTeneHHad ero HOpMaH3aluA, a pH cMepTebHOH Jose 1000 r nocuie 
peskoro CHH*KeHHA MaKCHMYyMa MOPJIOWeHHA HHKakoro ero BOCCTAHOBJIeHHA 
JO MOMe€HTA THOeIH %HBOTHBIX He MpOHCXOJHT. 

) Hekoroppli napasenu3M MexKY U3MCHCHHAMH OMTHYeECKOM MJIOTHOCTH CbI- 
BOPOTKH HU COslepxKaHveM B He THPO3HHa MO3BOJIACT IIPeANOOKUTb, YTO 3TH 
W3MeHeEHHA MpvHawiexkaT K YHCTY paHHHX HapyuWleHHH B OeKOBOM OOmeHe, 
HacTyMa1olux B OOJYYeHHOM X%KMBOTHOM OpraHH3Me. 

’ O6Hapy2KeHHble HaMH CBHTH HOCAT, NOBHAHMOMY, OTpaxXeHHbIM Xapaktep. 
VurepecHO OTMeTHTb, TO CBHTH B H30JMpOBaHHOH CbIBOpOTKe KpoOBH 
MoryT ObITb MOJYyYeHI pH OOmyyeHHH CbIBOpOTKH KpoBH in vitro TOMb- 
KO IPH IIPHMeHeHHH O4eHb OoMbUMX N03 paguatuu (100000 r u Compe). 

M3102%KeHHbIe pe3yJIbTATbI HalUMX HCCIEAOBAaHHM YKa3bIBalwOT Ha BO3MOXKHOCTh 
HCHOIb30BaHHA CieKTporpaduyeckoro MeTOJa JIA OOHapyxXeHHA PaHHUX My- 
yeBbIX TopaxkKenuit. 

IlenTpasbHEI peHTrenoJlornueckHh, Tlocrynu.io 


PayMonorM4uecKHH H pakOBbI HHCTHTYT 26 X 1955 
Munuctepcrsa 34papooxpaHenHa CCCP 


IMTUPOBAHHAS JIUATEPATYPA 
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6HOMOrHYecKOrO JelcTBHA payNoaKTHBHBIX u3sstyueHHli, Menrus, 1954. 4 5B. M. I’ paes- 
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Joxnayn Ankagemun nayx CCCP 
1956. Tom 108, Ne 4 


TEXHHYECKAA PH3HKA 
H. X. ABPHKOCOB u B. ®. BAHKHHA 


TEPMO3JIEKTPHYUECKHE CBOHCTBA COEXMHHEHWS CrSb, 
(ITpedcmasaeno axademuxom A, ®. Hodge 16 XII 1£55) 


B cucreme XpoM — cCypbMa HMeloTCH JiBa XHMMYeCKUX cOoequHeHUA: CrSb 
ft CrSbz. [leppoe naaputca ¢ OTKpbITHIM MaKcHMymoM mipu 1100°, Bropoe pa3- 
laraeTcA MO MepHTeKTHYeCKOH peakllHu pu 676°. Coequnenne CrSbe c cypb- 
MOU OOpasyeT spTeKTHKY pu 98% Sb, miaBsattyioca npu 630,5° (+). Coequne- 
jive CrSb uMeeT crpyKTypy HuKesbapcenuguoro TuMa (2), coequHeHHe CrSbe— 
TpYKTYpy Mapka3nta (°). 
| B nacrosiieli padote Obl MCCIeqOBaHbl TepMosueKTpHyecKuve CBOMCTBAa 
soequHeHuA CrSbe. B kavecTBe HCXOJHBIX MaTepHaJIOB MPHMeHSJIMCb 3IeKTpO- 
IMTHYeCKMH XpOM HM CypbMa Mapku Cy-O, ounMleHHad ABYXKpaTHOl JecTusIA- 
duet MW COfep2Kalllad 10 JaHHbIM CNeKTpaJIbHOTO aHasH3a CBUHIAa OKONO 0,01%, 
Mbllubaka OKOsO 0,1% M CaeqH O10Ba H Mequ. Baim MpuroTopsmenbl crsaBbl C 
jcoep2xanuem oT 80 Zo 80% Sb, mexaune 10 06e cTOpOHbI OT cOcTaBa, OTBe4aIO- 
lilero coeyquHeHutio CrSbe. Ja npHroToBmeHHa CNaBOB Oblla MCMOb30BaHa JIK- 
raTypa, cofepxamaa 30% Cru 70% Sb. 
Jluratypa WaBusacb B KOpyHH30BbIX THIIAX B BbICOKOUACTOTHOH meuH 
10, (sOCOM, COCTOAMIMM H3 CMe€CH XJIOPHcTOrO HaTpHa, XJIOpucTOrO KasA H 
IXJIOpHcTOrO OapuaA, B3ATHIX B PaBHbIX 
BECOBbIX KONHUecTBaX. CraBbl TOTOBH- : , Ta6Oauna ft 
JIMCb B CHJIMNTOBOH euH moj, TeM 2#*xe TemnepatypHaa 3aBHCHMOCTb SIEKTPO= 
MNpOBOXHOCTH H TepMO3JICKTPOUBHKy len 
(bmr0coM npHOaBjeHHeM K JIHratype pac- chibi coenunenum: CrSb,) 
YeTHOrO KOJIMUeCTBa CYPbMBI. 


Tlocne pacnapaeHuaA M TWaTeIbHO- = T-pa} 9, |a,p |i Tpal oo | a, 
TO TepeMelMBaHHA CIaBbI BLUIMBaNHch =—-® © [OM few) B/C) B °C | owtew’s Ju B/*C 
B 2%KemesHylo u30%KHHLY. I[Ipuroros- 
JICHHbIC OOPa3Ubl Ob WHIM ApHyeckou 18 | 6,4 |—81|| 248| 22,2 | —30 
@opmpi u uMenu AHametp 10 MM 4H BBI- a rte ee te aah a 
COTY OKONO 20 MM. ONeEKTPOMNPOBOAHOCTb 110 | 12/2 _43|| 396| 343 | —26 
CMJIaBOB HU38MepAJIacb Ha MOTCHIHOMECT- 450 444.6 |—40|| 4371 ~ 43,6 «| —22 


pe tuna IIIITBI. Tepmosnextpoypuxy- 
Wad CHa OnpeslemAacb M0 OTHOWEHHIO K MeJM IIpH pasHocTH Temulepatyp MerK- 
Ay TOpayuM MW XOJOAHBIM KOHWaMH criaBa OKOO 20°. 

CrpykTypa JIMTbIX CiaBoB COCTOsJIa H3 Te€pBHYHO BBIJeMBIIMXCA KDPH- 
eTamoB coeyquHeHua CrSb uw aBTeKTHKH, CojepKallleli MeTaJMYeCKyIO CYPbMY, 
HW HeOoubWIOrO KONMYeCTBAa (a3bl, OOpa3z0BaBleHCA TO Ne€pHTeEKTHYECKON peak- 
WWMM HM OTBeYalollel coequHeHHIO CrSbe. - 

Jina joctmKeHUA paBHOBeCHOTO COCTOAHUA CHaBbI OTKUTANNCb UpH 550" B 
teyenne 15 cyrok. OTKHr NPOBOAMIICA B 3allaAHHbIX KBapUeBbiX aMMyJaX. Uc- 
‘CmeOBaHHe MMKPOCTPYKTYPbl OTOHCKeHHbIX CIaBOB NOKAa3asl0, TO CilwaB 
© cofepxaHvem 82% Sb, sexkalluli O1M3KO K COcTaBy COeAHHeHHA CrSbe, ume. 
Oqnodasnylo CIpyKTypy. OTOT ciaB UMeJI MHHUMAJIbHY!O JJIEKTPOMPOBOAHOCTB 
HM MaKCHMAJIbHYIO TePMOSICKTPOABUXKYILYIO CHY, OTPHIAaTeJIbHy!O MO 3HaKy 
(cm. puc. 1). 

Uccaeqopanne TeMnepaTypHOH 3aBHCHMOCTH 3JIeEKTPOMPOBOAHOCTH H TePMO- 
‘MEKTPONBUKYWel CHIbI ITOTO CHNaBa NOKasaIO YBeEMHYEHHE IeEKTPOMPOBON- 
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HOCTH HM YMeHbINeHHe TePpMOIEKTPOABUK yet CHJIbl C YBeJIMYeHHEM TEMIepat 


pp (rad. 1)... 


_ Ha rpaduke, 1QKa3bIBalolleM H3MeHeHHe sorapucma 3NEKTPOTPOBOMHOC 
B 3ABHCHMOCTH OT OOpaTHOrO 3HayeHHA aOcOJOTHOM TeMMepaTyPpbl (cM. pHe. ! 
HaOmOAaiorca [Ba MpAMOMMHEMHDIX yYacTKa— TepBbIM B MHTepBae TeMMep 
typ 40—350°, propo spmue 350°. Ilvpnua. 3anpellleHHOH 30HbI, OTBedaloul 
3THM yyacTkaM, 0,16 u 0,32 9B. Bo3MoxXHO, YTO OMHO H3 STHX 3HAYeCHHH OTB 
yaeT XHMHUeCKOH CBA3H Me%K]y aTOMaMH CYPbMbI, Apyroe — Mer%*K]ly aTOMal 
xpoMa M CYpbMbI B KpHCTasMyecKO peileTKe coequHeHuA CrSbe. 


0 
60 62 &% bec.% 
Cr Sb 


Puc. 1. IekrponpoBogzHocthb (om~!cm7}) 
M  TePMOSICKTPOABHXKymaA CHa 
(uB/°C) cimaBoB XpoMa c CypbMoOli 
Tlocyie ommKura 550° 


IIpopeyenHoe viccsleqoBaHve MoKasasl0,YTO coequHeHHe CrSb, aABJaeTCA X 


OE =G5236 


JO 
= LE=0157 36 
SS 

45 

48 


0 
T 


Puc. 2. TemnepatypHaa 3aBH- 

CHMOCTb 9JICKTPONPOBOLHOCTH 

coequHeHHa CrSb, B KOOpaH- 
038 


HaTax Ing —— 


T 


MHYCCKHMM COCJHHEHHEM ITIOJIYMIPOBORHUKOBOTO THIa. 


Vucrutyt Metaiayprun um. A. A. Batixopa 


Axkaylemuu HayK CCCP 


Tlocrynua0 
9 XII 1955 


UWMTHPOBAHHAS JIMNTEPATYPA 


1M. Xauceun, Crpyxtypa Ounapuprx cmvapos, 4, 1941, crp. 524. 2D. 
MOHT, Crpyktypa HeopraHHyueckHx BeujecTB, 1950, crp. 547. 3% Chem. Abstr., 43, 


(1949). 
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Jloknagan AKkagemun Hayk CCCP 
1956. Tom 108, N 4 


TEXHHYECKAA PH3HKA 


9. HW. ANMPOBHHY u B. ©. KOJOTHJIOBA 


# 
TEOPHH MEPEXOJHbIX MPOWECCOB B NOJIYMPOBOAHUKOBDbIX 
TPHOJIAX 
(ITpedcmasaexo akxademukom A. D. Hodge 21 XII 1955) 


1. B (?,?) Obima Halijena nepexoquad XapakTepucTuKa TpaHsucTopa 


g (t) cs a= et! D>; f i ae (2n jae 1) e—@n—1)20?/ 4Dt (1) 


n=] 


SOOTBETCTBYIONLaH KOJWIGEKTOPHOMY TOKY, CO3JaBaeMOMy e/HHHUHBIM MMIyJIb- 
20M TOKa Ha 9SMHTOpe (i, = 4(t)). Ora xapakTepHcTHKa OCYLecTBJIAeT Mpe- 
dOpasoBaHHe 2SMHTOPHOTO CHrHada MpOW3BObHOH MopMbl B KOJIeKTOpHbIM 
Dar Had 
t 
ix(t)=\e(U)is(t—t) at’, (2) 
0 


T. €. ONMCbIBaeT CBA3b Me%K]{y BXOJOM H BbIXOJOM TPpaH3HCTOpa B perxkuMe 
'3a3eMJICHHOL Oaspt (7). Hactosmlad cTaTba MOCBAIIeHa HaxO*KeHHIO Mepe- 
XOJHbIX XapaKTePHCTHK TpaH3ucTOpa Ip ABYX JpyrHxX pexXHMax —C 3a3eM- 
JIGHHBIM SMHTOPOM (g,(t)) H C 3a3e€MJICHHBIM KomeKTOpoM (g, (2). 

_ 2. Xapaktepuctuku g,(t) u g,(t), BbIparkalolve, COOTBeTCTBeHHO, KOJI- 
‘JICKTOPHBIM H IMUTOPHBIM CHrHaJbI *, BbISbIBAeMbIe 6-HMIYyJIbCOM TOKAa, Tofa- 
icc Ha Oa3y, He MoryT ObITb NouwyyeHbI B Audpy3HOHHOM IpHOsMKeHHH 
‘M3 ypaBHeHHH KHHeETHKH 3JICKTPOHHbIX MpoweccoB B Oa3e; AA OCHOBHbIX 
HOCHTeJIeii HeIb3A B OOMIEM Culy¥ae MpeHeOperaTb TOKOM MpoBosumoctu. Kpome 
TOro, Jake B MVOCKOCTHBIX TpaH3HCTOpaX J[BH2KeHHe OCHOBHbIX HOCHTeJel 
TOKa B 6a30BOM CJIOe HOCHT HeOJHOMepHbI XapakTep. B ycslomwKHeHHH pac- 
yeTa yYeTOM MOI H HeOJHOMepHOCTH 3aauH HeT, OfHaKO, HeEOOXOJMMOCTH, 
u6o JO uacToT nopsyzKa 10% rm } 3HauHTebHO OOJIbIe pa3MepoOB TpaH3H- 
cTopa, HW MosTOMY Ja 2MUTOPpHOTO, Oa30B0ro HU KOJJIeEKTOPHOrO CHIHaJIOB 


ciipaBeuB 3akKOoH Kupxroda 


iz (t) = U6 (t) + tx (E). (3) 


IIpu saqannoi dopme Gasoporo ummyvibca is (t) dyHKuHN i, (t) H ix (t) 
BbIPa2KalOT COOTBETCTBEHHO TOKOBbIe OTBETbI, BbISbIBACMbIC 9THM HMIYyJIbCOM 
Ha 3MHTOpe WH Ha KOsueKTope. Ho Oasoppili CHrHasI He OKa3bIBaeT Henocpel- 
CTBeEHHOrO BJIMAHHA Ha KOJIJIEKTOP, MOCKOJIbKy JIA OCHOBHBIX HOCHTeJIeH 
3apajla.B 6a3e Ha KOJJIeKTOPHOM Mepexoge co3faH 3alupaloluluu NOTeHUMaJIb- 
HbIli Gapbep. KoumekTopHbIli TOK i, (f) BOSHHKaeT B pesyJIbTAaTe MpOXORMeHHA 
yepes Oas0BbIli COM NOWyNpOBOAHHKa SMHTOPHOrO CHTHavIa ty (t), co3qaBae- 
MOrO CHrHaJIOM 0 Halips2KeHHIO, Por eaR Cue ig(t). CaeqoBaTeJIbHO, 


Mpu soo cxeme BKNOUeHHA 1, (t) = Jet’) i,(t—t’)dt’, MM omnpefenenne 
0 


* Vnpexcnt o603HayaloT 3a3eMJeHHBI (OOmHA AA BXOMa HM BbIXOZA) 9eKTpPOL. 
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SMUTOPHOTO CHIHaJia MO 6a30BOMY cHrHadly CBOJUMTCH K pelueHHio HHTerpaib: 
HOrO ypaBHeHia 


t 


ig (t) = to(t) + \ g(t) it) at" (4 
\ 
0 
IIpH 3aaHHoM Bue (YHKUMH Jo (ft). : 
Tipu is(t) = 8(t) smuTopHbIi TOK i, (t) paBeH g, (¢) —MepexOfHBIM Xapak 
TepHCTHKe TpaH3HcTOpa B PexKUMe 3a3eMJEHHOFO KOJNeKTOpa. CileqOBaTebHO 
g(t) olmpeqemaetca ypaBHeHHeM 


g(t) =3() +e lt’) e, (Et) dt’ G 

0 

Tlepexoqa K us0Opaxenuam g(t) uw g,(t) Ip momonyn ojHoctoponierc 
npeoOpasoBpanua Jlansaca 


foo) oo 


®(p) =\g(te-vtdt, ®,(p)=\ g, (erat (6) 


W UCHOub3yH Teopemy oO cBepTbiIBaHnu (3), noswyuaemM H3 (5) 


©, (p) = 1 + © (p)- ® (p). (7) 
Jlanee, cormacuo (3), ) 
®, (p) = \g,(tye-rtdt =\g, (e-mtdt — [3 (te-r'dt =O (p)—1. 


0 Q | 

Vs (7) u (8) Haxoqum, 4To | 
MOREE "IF. LAO 

® (P)=7oo@’ ®.(?) = T—o@* (9) 


3. Ja BbaHCJIeHHA SMUTOPHOTO HM KOJWJIeEKTOPHOrTO TOKOB HO UX H300pa- 
*KeHHAM (9) mpeodpasyem ®, (p) 


a 1 
PS 
seeinlds : 7 wy 


| 


D 1 1 ‘a 1 
®, (p). = a seca poe ie (10) 
V lees D | 
— sech ae 
1 
{ rN ae 
Pa3yaraa sech oe —pw B PAX NO skcMOHeHTaM (4) 
(Se ete f n 
sech = pW =2 Dd) exp J—en enV awl, (1) 


n=0 


HaxOJUM HEMOCPeCTBEHHbIM Me€peMHOMKeHHEM PHHOB, 4TO 


1 fh 
4 | ps a forte 
etn eee n exp es - o|. (12) 


D 
n=0 


Samucb ,(p) B Bue paga (12) nosBomAeT Tenepb OCYIECTBHTb Hellocpey- 
CTBeEHHO 10 TaOvIMiam (°) MowIeHHbI Nepexo_ or u3s06paxenun ©, (p) kK 
opurunauly 7, (t) = g, (t) 


Ww hi = Qapy2 
e. (t) — gage exp [-— aan | . (13) 
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JOTOpbIit B OespasmepHol (popme g, (6) = 9g, (t) MoxHO mpelcraBuTb B 
pane (6=¢/0, 2 = 6/c, i, = 1/0, 6 = w2/4D) 
"i 26-7" ~ ane x 
Led Netter Dd) rte" FE = e-MEge™ (8), (14) 
) n=0 

le go (€) coorBetcTByer t= oo. 

) Ilpu mawix pBpemewax psx B copmyuie (14) Obictpo cxoyqutTes, uTO 
OSBOJIAET ATMPOKCHMHPOBaTb gO (é) HavaJIbHbIMH WIeHAMH pa3JiOxKeHWs. 


Ha pue. | nepequnit dbpout . 
fepexoqHol xXapakTepHcTuKu Qs 2 
MIOTh JO Havasla WaToO 10- 04 
TpoeH MyTeM alllpokcumatun 
‘Ala JBYMA MepBbIMH WIeHaMH Q3 a 
ay 2 
f(s) = (ee 4. dealt), SS” 
i) Va Eels sary) 
p (15) : 
' 0 
C pospactanuem & caeyyer a er 


—& ——+ 


{PHHUMAaTb B pacueT Bce OOb- 
Jee YUCJIO WIeEHOB, H IPH §—>0o Puc. 4 

TAHOBHTCA HEBO3SMOXKHOH all- 
pokcumaina g°(&) crpoKoit. Mbl MOoxeM, OHaKO, oMmpejeMTb 3HayeHHe 


- 


fm () pH Bcex §, He paccMaTpHBaxd CTapliMx wWieHoB pasiomweHun B (14). 


iy 


| hid dda t)Saptes 
| eO-—pAnig (de e). (16) 
a 


IIpu §—oo pag B (16) mepexoquT B uHTerpas * 


ee Mhuntdriete fod RGenT an fie 

as (5) Esco ae Vor ela d (4/8) Ve | de] = 

ee Hi Otol ye yay | LS 

ae Vie an aim 2 VF | ob wor handeods (tf) 


SHauenne g?(é) mpn §=1, paccuvTaHHoe NpH MOMOMIM AByWJIeHHOH an- 


Tpokcumaunu (15), paBHo 0,497, T. e. OTMH¥YaeTCA OT acHMMTOTHYeCKOrO 
3HaueHHA TepexOWHOU XapakTepHCTHKH IIpH &§—>0o MeHee, vem Ha 1%, 
Tlockomky g%?(§) MOHOTOHHO BospacTalolad yHKUMA, NOmyyeHHbIit 


3b Pe3yJIbTAT O3HAUAeT, UTO NepexOfHad XapaKTepHCTHKA MPH 3a3eMJIEHHOM 
IMHTOpPe MOET ObITb 3allWcaHa B Buse 
2 one 
go ()= {Vn Bh 
Ue mpy l<&i<o. 

Ppaduku g,(§) Mp pa3sIMYHbIX SHaveHHAX * u300paxKeHbl Ha pue. |. 
Kpupaa J coorpercTByeT t= oo, T. €. H306paxaer gs (&); KpuBaa // coor- 
BeTcrByeT t= 100 0, kpupaa JJ] —t = 20 8. 
 B ppruvcsenuu g, () HeT HeOOXOAMMOCTH, TaK Kak (cm. (3)) 


g, (t) = 8 (f) + g, (2). (19) 


* TIpH BOHHOM NpeeIbHOM epexOfe OT pala K HHTerpadJy (1/6 +0, N-—oo, rne 
N —uncno wieHOB pala) MOKasbiBaeTCH, UTO TIpH 060M MaJIOM, HO (HKCHPOBaAHHOM 3Haue- 
wu 1/& pcergqa MoxeT ObITb HalifmeHO TAKOe 3HaveHHe Ny, uTo wpu Bcex N> AN, octarou- 
IbI WICH MeHbIle J060ro Hanepey, 3aaHHOrO YHCJa €. 


fe“VE + 4e—4/5])  npuw §<cl, (18) 
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4, Tlosy4ueHHple pesyJIbTaTbl MOKa3bIBaloT, YTO NepexoqHaA XapakTeEpHCTHK 
TpaH3HCcTOpa MpH 3a3eMJICHHOM IMUTOPe (HJIM KOJIJIeKTOpe) CYyIeCTBeHH 


oTMMuaeTCA OT NépexoqHOH XapakTepHcTHKH MpH 3a3eMseHHOM 6ase (cM 
puc. 1 B (*)). B mpefembHoM cilyyae t—> 0o BXOJHOM 5-HMIYyJIbC TOKa Hi 
6a3e BbISbIBaeT He3aTYXalOMUH OTBET Ha KOseKTOpe (HM 9MUTOPE). B oouter 
cyuae BpeMA 3aTyXaHMA BHIXOJHOTO CHTHada tx (t) MpH 3a3eMJIeEHHOM 9MH 
Tope (HJIH COOTBeETCTBeEHHO Z(t), eCJIH 3a3eMJIeH KOJJICKTOP) PaBHO 7 H Hi 
3aBMCHT OT OCTAJIbHBIX Mapametpos Oasnl (W, D), Tora Kak Np 3a3eMJeH 
Holi 6a3e BpeMaA 3aTyxXaHua TMopsAqKa HecKobKUX 9 (cM. puc. | B (?)) 
B 9TOM MpHunHa TOTO, 4TO B TpaH3HcTOpax C OOJIbIHM BPeMeHeM 2KH3HI 
HepaBHOBeCHbIX HOCHTeeH B Oase (t>> 6) YacTOTHad TpaHulla yCHJIeHH: 
IIpH 3a3€MJICHHOM 9MHTOpe M MpH 3a3eMJIEHHOM KOJJIeKTOpe XyxKe, YeM Tip! 
3a3emsleHHOH Oase (°). 

Musuyeckuli CMbICA ZTOFO SABJICHUA COCTOMT B CJIefylolleM: 6-HMIyJIb 
TOKa B IelH 2MHTOp—O6a3a MIpHBOAMT K HHBeKUMH B Oa3sy AbIPOK Yepe 
SMHTOPHBIM mepexoy * H K BOpaCbIBaHHIO TaKOrO %Ke KOJIMYCCTBa 9JIEKTPOHO: 
yepe3 CasoBbili smeKTpogq. PaccmoTpum cayyaH 3a3eM/eHHOM Oasbl WH t= 0° 
TlubbyuaupyaA yepes OasoBblli CIO, HMHbeEMMPOBaHHbIe JbIPKH BbIXOAT H 
KouekTop. BpimowHeHHe ycCIOBHA 9SueKTpHyecKOH HelitpambHOCTH B 0a3 
oOecheyMBaeTCH MPH STOM OHOBPeMeHHbIM YyXOJOM 2VICKTPOHOB Ha 6a3) 
uepe3 Oa30BbIli amexTpog. Tlostomy saTyxaHue mepexogHoro mMporecca onpe 
fleisetca B 3TOM cCayuyae BemMuMHOH § = W?/ 4D — xapakTepucTuueckH! 
BpeMeHeM Auddby3HOHHOrO MpoxoxJeHuA AbIPOK yepes OasOBblli COM NOM 
npopoyunka. IIpu t=4 co 3aTyxaHve ycCKOpseTca BCJIe{CTBHe peKOMOMHAally 
u (2) : 

1 2,6 D 4 1 1 
t = prt = 7 ae (2¢ 


3aTyx e 


PaccmoTpHM Tellepb culyyai t= oO MPH 3a3eCMJICEHHOM 9MHTOPe. JVNeKI 
POHbI, BBeJeHHBIe B Oa3y, He MOryT yliTH u3 Hee, HOO Nocae OKOHYAaHH 
é-HMITyIbCa is =O, a yXORY UX Ha KOMeKTOP HM IMUTOP MelaloT Oapbep' 
B p — N-lepexojax. To Mepe Zuddy3uu AbIpOK B KOJJIeKTOP HeKOMIeCHCHpO 
BaHHbIit 9JIEKTPOHHbIM Sapa, CHU2KAeT IMHTOPHEIM Oapbep H BbISIBAeT IPC 
OJDKeHHe WHbCKUMH JbIPOK B Oa3y (i,0). Korga cKopoctTb BbITeKaH 
WbIpOK Yepes KOMCKTOPHEIM Wepexol HM CKOPOCTb BTeKaHHA JbIPOK ep 
SMMTOPHBIM Tepexoq ypaBHHBalOTCA, TOKOBbIM pexXMM CTaHOBHTCA cTallHd 
HapHbIM, T. €. COXpaHAeTCA HesaTyXalomlee H3MCHEHHE SMUTOPHOTO M KoOJVIeH 
TOPHOrO TOKOB, BbI3BaHHOe Oas0BbIM }6-cHrHasioM. B oOmlem culyuae (t= & 
CKOPOCTb 3aTyXaHWA OMPeeAeTCA TOJbKO MpOWeccoM peKoMOHHallHH B Oase 
BOM CJl0€, H NMOSTOMY BPpeMA 3aTyXaHHA paBHO t HM He 3aBucuT oT 8. | 

TloryuewHpie pesybTaTbl packpbipator (buswyecKuit cMbIC TOTO, YTO 43 
CTOTHaA rpaHHla yCHJIeHHA TpaH3HcTOopa pv 3a3eMJIeHHOM SMHTOpe OMpe 
A€MACTCA B.OCHOBHOM BeJIMYMHOM t, ANPH 3a3eMJIeHHOH Oase — 3HayeHHeM w (7 

Boe, Kak H B HallMX mMpexunux pa6orax (1,2), mpeqnomaraetcs, 4! 
apPekTHBHOCTb sMuTOpa (8,8) y paBHa eqMHHIe. 


@usuyeckui wucrutyr um. II. H. JleGeqena 
Axaylemuu nayk CCCP 16 XTL 1985 


IMTHPOBAHHAA JIMTEPATYPA 


*9. HW. AnuposusB. TI. Konotruaosa, K3TO 
> . . 9 ’ 2 , 
ae ey Rs a 2 iPS ve ToTHaAOBa, JAH, 105, No rs sf ee ae mh 1 
. - ane “ Hy es a . eTONbI TeOpHH PYHKUHH KOMMseKcHOrO tlepeMenuoro, 1951. 2 Vie 
Oils OTS wile pA 


pagxmreku, TaOnuys wurerpanos cyMM, paqoB wu om 
? ’ OH 

areas og H a ae mi ue a ys e rAd EE pee 110 bread aa 

ee L. Steele, Proc. IRE, 40, Nb 11, 1424 (1952). 8 W. Shoe a hie mee (195: 

. Teal, Phys. Rev., 83, No. 1, 151 (1951). . y,M. Spar k 


* 
[ua onpezenenHocta paccmatpHBaem TpaHsHCTOp THNa p—n—p 
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Hoxnage Akagqemun nayx CCCP 
1956. Tom 108, Ne 4 


TEXHHYECKAA PH3SHKA 


B. B. KAHJIBIBA u B. A. KOBAVIEBCKHH 


WPOTOSJIEKTPHYECKHH CNEKTPOMNMPOMETP BbICOKOM TOUHOCTH 


(ITpedcmasrzeno akademuxom IT. C. Jlandc6epeom 19 XII 1955) 


Jina u3sMepeHHA BbICOKHX TeMepaTyp B MPOMBIIJICHHOCTH, a TaK2%Ke B MeT- 
§000rHH — Mp 9sTaOHHbIX paOOTaxX — MIPpHMeHAIOTCH BU3YaJIbHbIe OMTHYe- 
°KHe IIMpOMeTpbl C HCYesaIOleH HUTbIO. TOUHOCTh H3MepeHHH, MpOH3BOAHMbIX 
INTHYECKHMH NMpOMeTpaMH, OrpaHnyena SENS ae YY BCTBHTeJIbHOCTbIO Pia- 
3a: CpeHAA KBapaTHuHaa 10- 
i PCIWHOCTb CMMHHYHOTO H3MepeHHna & 
PKOCTH ONTHYeCKHM TIHpoMeTpoM ies 
foocTraBseT OKONO 0,5% (4). Coor- 
PBETCTBCHHO JIYUWIMe COBpeMeHHbIe 
joOuTHYecKHe MMpOMeTpbl (Halpu- 
iMep, Tuna OOII-51 XTMMMII) 
/00.1aqatoT NOPpeliHOCTbIO H3Mepe- 
‘Hua TeEMMepaTypbl B OOacTH «TOU- 
KH 3010Ta» (1063°), paBHon 0,5°. 
[pu sKcTpanojauun MexyHapol- 
[HOM WiKaJIbl TeMlepaTyp JIMMUTH- 
(Pyroulu OKa3bIBaeTCA TAaKKe H 
WApyroe cBOlicTBO ONTHYeCKHX MH- 
/pOMeTpOB — HefOcTaTOUHaA TOU- 
-HOCTb OmpejeuieHua odpdekTHBHOU 
JJIMHbI BOJIHbI, UTO Tak?Ke B 3Ha- 
GUTeJIbHOM Mepe CBH3aHO CO CBOH- 
CTBaMH YeOBeyecKOrO rasa. 3a- 
_MeHa IIMpOMeTpa CO CBeTO*HJIBTpOM 
‘CHEKTPONHpOMeTpOM, XOTH H OOec- 
TeuuBaeT HeOOXOAHMY!O TOUHOCTb 
OnpeyeneHua adpeKTHBHOH Ju- 
HbI BOJIHbI, HO B CBA3H C OOJIbIeH 
noTepeli cBeTa HeH30exKHO IIpHBO- © 
WuT K YBeNHYeHHIO MOrpeliHOcTH 


(borometpupoBanua. Takum oOpa- f ke HT 


30M, TOUHOCTh STaJIOHHBIX paooT Puc. 1. Buox-cxema clleKTpomupomerpuyeckoli 
NO BOCIIPOH3BefeHHIO MeKAYHA-  ycranosxu CIIK-1. 1 —renepatop MoyyssTopa; 
POWHOU WiKaIbI TeMMepaTyp BbIINe 2—cHHxXpoHHDi eTeKTOp; 3 — ykasaTeNb 
«TOUKH 30J1I0Ta» Ha MpOTA2xKeHHH paBeHCTBa sipkocten; 4— Y3KONOJIOCHBIM yCuJIH- 
a Tellb; §— (OTOYMHOXKUTeIb; 6 — HCTOUHHK 
MOcJIeHHHX JECATHMeETHH OCTaeTCHA nuTawua; 7— MOHOxpomarop; 8 — Mogyaarop; 
Ha HEKOTOPOM IIpeJeJIBHOM YPOBHE, 9 — norennuometp; 10 — Oatapea; 11 — peo- 
CBA3aHHOM CO CBOHMCTBaMH la3a. crat; 12 — oOpaTubie KaTYUIKM CONPOTHBJIEHHA; 
BosHukuue c pasBuTHeM HOBOt 13 —TemmepatypHaa wamma; = /# — cucrema 
TeXHHUKH TpeOOBaHHA MOBbIIMeHuA RESIESH OUAHIN 
TOUHOCTH H3MepeHii BbICOKHX 
TeMUepatTyp Hev36e2KHO IIPHBOMAT K HeOOXOJUMOCTH NOBbIMMEeHHA TOUHOCTK 
ep BAYHbIX u3MepeHHit TeMII€paTypbI. OueBu HO, qTO PemenHe 3afaun JICKUT 
B OOMACTH OObEKTUBHBIX METOJOB MHPOMeTPHH C 3aMeHOHM Tyla3a POTOSIeMeHTOM. 
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CosyanHad B CBA3H C 3THM B XapbKOBCKOM TOCyAapCTBeHHOM MHCTHTYT 
Mep H H3MepHTCJIbHEIX MpHOOpoB OOPeKTHBHAA CieKTpOMHpOMeTpHyecKan ycTa 


| 

Hopka CIIK-1 npequasnayena Ant MeTpONOrMyecKux pa6oT no rpayyHpoBKe} 
9TAIOHHBIX H OOpasOBbIX Mep APKOCTHOH HM WBeETOBOM TeMMepaTypbl (Temnepa- 
TypubIX Jlamn). CawueHve slaMi OcyilecTBAAeTCA B Wyuax pa3JIMUHOH JVIMHbI 
BOJHbI B CIEKTpasbHOM MHTepBawle OT 0,45 JO 0,85 pc TOUHOCTHIO, SHAWHTEIDHO 
TIpeBbilarolleil TOUHOCTh BH3YaJIbHbIX ONTHYCCKUX TMMPOMETPOB, yCTaHOBKa 
OGecneunBaeT (uKCHpOBaHHe sppeKTHBHOM AAMHbI BOJIHbI C TOUHOCTHIO, MPHCy- 
lel CMeKTpONMpOMeTpam. ; ‘ 
B ocHoBy JeHcTBHA YCTaHOBKH ‘NOJOKEH HYJeBOU MOAY JIA HOHHEIH MeTOY 
CIMYeHHA APKOCTeH, MPMHWWN paOoTb! KOTOPOTO MOXKHO HauTH B (7,3). B yomma 
HopKke CIIK-1 HyeBoi MOJYAAWHOHHIK MeTOA BMepBble NPUMeHeH AA TOU- 
HOTO CJIMUeHHA MOHOXpOMAaTHYeCKUX APKOCTeH TeMMepaTyPHbIX JaMIl. 


$0" 


1000 500° 


—e 


4 05 06 G7 Gb Qdp 500 


Puce. 2 Puc. 3 


Puc. 2. Cpemuaa KBagqpaTHuHad MOPpeuIHOCTh CMUCHHA APKOCTHBIX TeMMepaTyp B 3aBHCHMOCTH 
OT JWIMHbI BomHEI. 1 — ®DY-14, 2— ODY-15. t= 1063° 


Puc. 3. Cpequad KBagspaTHuHad MOMpelHOCTb CIMYCHHA APKOCTHEIX TeMMepaTyp B 3aBHCHMOCTH 
oT Temnepatyppl. CBY-14. A = 0,83 | 


OObeKTHBHAaA CIieKTpOMMpoMeTpHyecKad ycTaHoBKa CIIK-1 o6ObequnserT B} 
ce6e Bce HeOOxO,uMble NpHOOpbl WIA CpaBHeEHHA TeMMepaTypHbIxX JaMM. 
B3avMojyelvicTBve OCHOBHBbIX Y3JIOB YCTaHOBKH TOKa3aHO Ha O1I0K-cxeme (cM, 
puc. 1). Buemusasa onrwueckad CucTeMa HallpaBJAeT CBeT OOCHX AMM Ha IleJIb 
MOJYIATOPa, ABJIAIOULYIOCA OJHOBP€MCHHO BXOJHOHM WlebIO MOHOXpoMaTopa. 
B ycraHoBke IIPHMeHeH MOJyJIATOp OpHrHHaIbHOH KOHCTPYKIUMH, OTBeUAIONIMH | 
TpeOOBaHHAM TOUHDIX U8MepeHHH HYJeBbIM MeTOAOM. MojyaaTop upeycraBssaet| 
coOoH HeOOJIbUIYIO CTEKIAHHYIO MIPpH3My, YKpeMJIeHHylO Ha KOsleOmroulelica| 
cTpyHe mepey welbio. CrpyHa KoneOneTca c amnanTyyou 0,3 MM uc YacTOTOH 
860 ru. [pu noKosmelica crpyHe peOpo NpHsMbI JesIMT Web Ha [Be paBHble 4a-. 
CTH, H NOJOBMHA KaxOrO H3 ABYX NOMaaiolluX Ha Web MYYKOB HanpaBsAerca 
NpH3MOH B KOJIIMMAaTOpHbIN OObeKTuB. IIpu ABWxKeHHH NpH3MbI OAMH U3 Tyy- 
KOB, NomaarolluxX B OOLEKTHB, yMeHbilaeTca, a ApyroH yBenuunsaercea. Tipu 
PaBHbIX APKOCTAX HCTOUHHKOB CyMMa OOOMX NOTOKOB OcTaeTCaA MOCTOAHHOM. 

CrpyHa mepecekaeT nose MOCTOAHHOTO MarHHTa HM MpHBOAUTCA B ABYKeHHe 
OnaroflapA MpOxoxeHuIO Yepes Hee MepCMeCHHOLO TOKA; OHA BKJIOUCHA B Leb 
oOpaTHOH CBaA3U ABYXJaMNOBOrO yCHJMTeIA UM OOpasyeT BMeCTe C HUM CTPyHHbIlt 
renepaTop c camoBosOyxKeHHeM. 

Mogyaupopanubld CBeTOBOM NOTOK MpOXOAUT yepes ABYXMpH3MeHHBIi MO- 
HOxpoMaTop c oOOmeH Oa30H npH3m B 200 MM u Honaqaer Ha KaTOR 
coroymMHoxuTena Tuna DOY-14, unn POY-15, unu OIY-17, unu PIY-22, 
KOTOPbIH BMecTe C BbIXOJHOH U[eJIbiO MOXKET MepeMenlaTbcA BAOMb cHeKTpa. 
@PoroyMHOXKUTeIb MHTA€TCA OT BbICOKOBOJIbTHOTO BBIIIPAMHTeISA. 
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| Ilepemennas coctapastomjad TOKa POTOyMHOKUTeIA yCHMMBaeTCH pesoHaHc- 
joIM ycnsiuTenem c RC-dunprpom H mofaercH na CHHXpoHHbIli JeTeKTOp, 
OpaHHbIi NO KOubUeBOH CXeMe Ha BaKyyMHBIX Juoax. Tacne RC-+puaetpa 
H4PHaJI JeTeKTOpa nomaaeT Ha CTpesOUNbI TabBaHOMeTP, ABJIAIOWIHLICA yKa- 
MiTeyieM paBeHCTBa ApKocTeH. 

| Koucrpykrupno ycranopka odopMuena B Bue cToma-Kacba c TpeMs” Ha- 
WIOHHBIMH NysIbTamMu. Bce us3MepeHHA Ha YCTAHOBKe MOXET BbINOJHATb ONWH 4e- 
Gopek, CHAM y WeHTpambHOrO MyvibTa. 

HcceqoBanusi yCTaHOBKH TOKa3aJiH, 4TO OHA OGecneyHBaeT cpaBHeHHe 
MII€paTypHbIX JIaMIl C TOUHOCTbIO, CYIMeCTBEHHO MpeBblllarolei TOYHOCT 
SyaJIbHbIX H3MepeHHH B WIMPOKOM J{Mala3one TemnepatTyp H AWHH BomH. Ha 
c. 2 npeycraplena CpeqHAA KBalpaTHunan MOrpeliHOcTs cMueHHA ApKocteli 
§ 3ABHCHMOCTH OT JIMHbI BOJIHbI, a Ha pc. 3— B 3aBHCHMOCTH OT TeMMepaTypbHl. 
JMYeHWe ApPKOCTeH Ha YCTAHOBKe MOXKHO TIPOM3BORUTb IIpH 3HaYHTeJIbHO 
yolee HH3KUX TeMMepaTypax, YM IPH NOMOMIM BU3yaNbHOrO Mupometpa. Ycta- 
OBKa OOeCMeyHBaeT TAaKKe 

aACOKy!IO TOUHOCTb onpese- Ta6Oanna 4 
2HUA adPeKTHBHOH JWIMHbI 
WHI. B o6nactu 0,65 p 


9OTI-51 | CMK-4 
ppeKTHBHAA JIHHa BOJIHI 
Ox*KeT ObITb BOCIIpOH3BeeHa 
TOUHOCTbIO TOpayKa 2 A. 
a6. 1 wswnocrpupyer Tex- CpeaH. KBallpaTHuH. MOrpelHOCTb CiH- 
yeHHa pH t= 1068° u A=0,60 p, 
jayeCKHe BO3MO2KHOCTH OOB- BAG na Sameera aks che ot] pe On 0,03 
KTHBHOTO CHEKTpOMHpO-  Jlorpeurnocrb onpeyenenua scpeKTuBH. 
fetpa CIIK-1 8 cpaBHenuu JWIMHEE BOJHE, BA... ee. 10 2 


| BH3YyasIbHbIM 9TAJIOHHbIM HywxH. mpeem u3MepeHHi co cpe/H. 

KBaApaTH4uH. NorpeliHocrThlo 0,5°, B °C 900 600 
ITHYeCKHM IIMpOMeTpoM 
POTT-51. 
YcTaHOBKa HO3BOIHeT MOBbICHTb TOUHOCTb TaKHX OCHOBHbIX paOoT 10 OM- 
MMuecKOH MHpoMeTpHu, Kak: 1) Mepefaua WKaJIbl APKOCTHbIX TemMMepaTyp; 
))MOcTpoeHHe IIKaJIbI IBeTOBbIX TeMlepaTyp Ha OCHOBaHHH ‘CyllecTBylomleH 
KaJIbl SApKOCTHbIX TeMMepaTyp; 3) UcceqOBaHHe TeMIlepaTyPHbIX JIaMM. 

B uwacrosmee BpeMA pa3paOaTbIBaeTCA MeTOA TOUHOTO M3MepeHHA OTHO- 
€HHA MOHOXpOMaTHYeCKHX ApKocTeli mpH NoMomM ycraHopKH CIIK-1. Merog 
HOSBOJIHT OCYINECTBUTb SKCTpanOMALHIO MeKLYHapOAHON IWKaJIbl TeMUepaTyp 
} MOBbILUEHHOM TOUHOCTHIO H, B KOHCUHOM HTOre, MOCTpOHTb TEMNepaTypHyto LiKa- 
1y ONTHYeECKHM MeTOJOM He OT TOUKH 3aTBepseBaHua 300Ta (1063°), KaK 3TO 
easlOCb JO HACTOAINerO BPEMeHH, a OT 3HAUHTEIbHO OOee HUSKUX TeMNepatyp. 
PenieHue mocueqHero BOMpOCa MO3BOJHIO Obl YTOUHUTh 3HaYeHHA BbICOKOTeM- 
lepaTypHbIX perepHbIX TOUeK H TEM CAMbIM IIPHOJIM3HTb MexKyHapOHYIO lKa- 
ny K TepMOJHHamMuuecKOH. ; 
_ Takum o6pasom, c cO3aHHeM OOBEKTHBHOH CIIeKTPONMpOMeTpHYeCKON 
yetanopku CIIK-1 cymecTseHHO MOBbIaeTCA YpOBeHb MeTpONOrHYeCKHX padoT 
B OOacTH BbICOKHX TeMMepaTyp. 

- Ycranopka CIIK-1 sueqpena B UpakTuky 9TaOHHbIX padoT Bo Bcecoro3HOM 
HaYUHO-HCCeOBaTebCKOM HHCTHTyTe MeTposoruu uM. JI. H. Menjeneesa. 


XapbKoBckHli rocyJapcrBeHHbI HHCTHTYT Tlocrynuso 
Mep H H3MePHTeJIbHIX MpHOopoB 15 XII 1955 


LMTHUPOBAHHAA JIMTEPATYPA 


1T, Pu6o, Onruueckas nupomerpua, 1934. °?T. PosenOepr, Yen. u3. HayK, 
17, Ne 4, 631 (1952). #1. White, M. Liston, JOSA, 40, No. 1, 29 (1950). 
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Jlonaagu AKkageMun HayK CCCP 
‘i 1956. Tom 108, Ni 4 : 


™ 


TEXHHYECKAA PHSHK. 


B. J. TAPTAKOBCKMH 


3IKCNEPAMEHTAJIbHOE HCCJIEMOBAHHE O3BY4AHHA OTKPbITOr¢ 
IIPOCTPAHCTBA PACIIPEJEJIEHHOM CHCTEMOM FOBOPHTEJIEM 


(II pedcmaszeno akademuxom H. H. Andpeesuia 811 1950) 


CoBOKYMHOCTh MHOFMX YacTO paCMOJIOHKeHHbIX B 3aJIe MaJIbIX aa 
Tele Obiia BuepBble mpeqowena H. H. Anfpeespim Quid COsqaHuA UCKyCCTBE 
HOH pesepOepauuu B Bosbwom sane J[popiia Copetos. YcraHopseHo, 1 
Takad pacipesesieHHaA CHcTema ropopuTeseit (p.c.r.) MOxKeT c ycnexoM up! 
MCHATLCS B Ka¥eCCTBE CAMOCTOATCJIbHOM CHCTeMbI 3BYKOONOBeMICHHA H 3BYKi 
yCHIeHHA OpaTOpOB M ClleHHYecKOrO JelicTBua (*), a TakxKe QA SByKOCOMpy 
BOMICHUA KHHOMOKa3a C LeMbIO CO3aHHA OCOObIX 3BYKOBbIX SdpexTos (? 4)) 

1. Bunaorb 40 mocmeqHero BpeMeHH He ObIIO OMYOJIHKOBaHO JaHHbIX 06 Hi 
CJI@{OBAHHAX BOSMOXKHOCTH IIpHMeCHeHHA p.Cc.r. Wd O3ByYaHHA OTKPbITH 
MpOcTpaHcTB: YAH, NuloulaeH, CTa{HOHOB, BbICTaBOK H Ap. EquncTBeHHoe Hl 
cmleqORaHHe p.c.r., YCTAHOBNe€HHOM Ha OTKPbITOM IIpOCTpaHcTBe, NMpOBeJeHH 
JI. JJ. Posen6eprom eme B 1940 r. (®), umMem0 CBOel LesbIo BbIACHeHHe CTene 
KOFepeHTHOCTH S3BYKOBOrO MOA p.C.r. MPH BOCIPOHSBeeHHH peu HW MY3bI 
HW MOSTOMY MpOBOANNOCb C WeEMOUKOH TOBOpHTesiel c WIaroM B 3 M. CroJIb 4acr 
pacnoyiomwenve ropoputeseH He MOrJO ObITb MpaKTHYeCKH HCHOIb3OBaHO B Ci 
CTeMaX 3BYKO@HKauMH OTKpbITbIX IIpOCTpaHcTsB. 

Bmecte c TeM OT IpHMeHeHHA P.C.r. JA STOW We MOKHO OXKUMaTb 3Hay 
TeJIbHbIX MPpeCHMYIeCTB: paBHOMepHOM PpOMKOCTH NO MOBEPXHOCTH MpOHsBOMI| 
HOH (OpMbI, NOJaBJIeHHA NOMeX THMa 9X0, OOYCNOBJCHHbIX HasIMYMeM 3]aHl 
BOJM3M WIM Ha OSBYYHBaeMOM TeppHTOPHH, BO3MOXKHOCTH MHOrOomporpaMMH 
ro Befenus u Ap. Llenbio HacTronmero uccieqOBaHHA ABIAIOCh ONpeyenen) 
BaxKHeHWIMX OObeKTHBHBIX HM CYObCKTHBHbIX XapaKTePHCTHK 3BYKOBOrO M10, 
p.c.r., IPHMCHMMBIX JIA O3BYYaHHA OTKPbITHIX MpOCTpanHcrts. | 

2. Msmepenuad npoBpoqusucb coBMecTHO AkycTuyeckuM uncTutytom AH CCC 
M opranvsanuamu Munuctepcrsa cpa3su CCCP ua teppuTopuu Bcecowsuc 
C€JIbCKOXO3AHCTBEHHOH BbICTaBKH (BCXB). 

IIpumMenamucb roBopuTesH MOUHOCTHIO 20 B C BbICOKOUACTOTHBIMH FOJIOBK 
MH, OOJlafaiollMe XapaKTepHCTHKOM HalpaBJeHHOCTH CHMMeTPHYHOH OTHOC: 
TeJIbHO BEPTHKAIbHOM OCH. | 

IIpu usmepeHuAX 3BYKOBOrO JaBJICHHA JIA BOCIPOMSBeJeHHA MCHOMB30B 
JIMCb 3aNMCH Ha MarHHTHOM JeHTe LWyMa dbyKTYalMOHHOrO NpoNcxomJeHHA- 
CO CIJIOWIHBIM CIe€KTpOM HM BbIPe3aHHOrO OKTABHbIM dbubTpom. Mcnon30B 
HHe UWlyMa CHH3HJIO 3HaYHMOCTb SABIeCHHA MHTepdepenuun**. 


* Pa6ota (#) Oba BbINOMHeHa B sAHBape 1941 r., HO M0 O6cToOATeNbCTBaM BOeHHO! 
BpeMeHH onyOHKOBaHa B 1943 r. 

** B 3ByKOBOM Move, CO3aBaeMOM KOrepeHTHBIMU HCTOUMMKAMH, BOOOILe roBops, BCcer, 
HMeeT MeCTO HHTeptepeHuA, He3aBHCHMO OT XapakTepa u3my4yaemoro mponecca. Ona 
ANA HCHOMbSOBAHHOFO UlyMa MpOcTpancTBeHHble OOMacTH HHTepepennun OblH Maan. Kpo 
TOrO HHTepepeHI[MOHHbIe H3MCHEHHA HHTCHCHBHOCTH B OMMCbIBACMEIX OMbITAX OBIIH HeSE 
YHTCJbHBIMH B CpaBHCHHH C peryJIApHbIMH H3MCHEHHAMH HHTeCHCHBHOCTH, CBASAHHBIMH CF 
MeHCHHeM paccTOsHH JO OTeJbHbIX H3uyuaTenel | 
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Hi3mepanvcb yYpOBHH SBYKOBbIX JaBNeHHit BAONb WenoueK roBopuTeveli c 
Yiarom 15, 20, 30, 40 M wa pasmmuHbIx OT HUX PpacCTOAHHAX, a TAKXKe ciajl 3By- 
HOBLIX JaBeHHH pH yxoje Baalb OT WenouKH roBopuTesel. 

) CyOpeKTHBHbIe YCcleqOBaHHA KaYeCTBeHHBIX OCOGeHHOCTEH p.c.r. mpOBO- 
MIMCb Ha MY3bIKaJIbHbIX H PC4YBIX 3aNHCHX, BOCIIPOM3BOJMMBIX Yepes OObI4- 
HbIM TPakT 3BYKOYCHJIMTeIbHOH NepesqBUKKH. Boiacusaacb 3ABHCHMOCTb BO3- 
MUMKHOBeHHA Seka «3By4alllero MpOcTpaHcTBa» OT Mara WenouKH HM paccToOs- 
MMA OT Hee NO ClyWaTeA, MepeMelaBuieroca BAO YenouKH. Bon opranu- 
S$}OBaHbI TeCTbI AVIA OWCHKH KayecTBa 
ByWaHHA p.c.r. C Pa3sJIHUHbIM WaroM g6 
WiyTeM HenocpeACTBeEHHOTO CpaBHEHHA pg 
eTHX CHCTeM Mex ly coool uv c OObIUHOH 


RADE Sa eieerl d e 
@0003HayeHHA CHCTeEM 3BYKOYCHJIeHHA H cca Vtad NC Wel ord 
Anpewaranoch Mocwe MpOCMYUIMBaHHA — 7g \ 

BCe€X CHCTeEM flaTb Ha HHAUBUAyaJIbHbIxX 
apTOUKaX OeHKy KaxkoH u3 CHCTeM 

Oannax. B mectax cmyuiaTemel ycta- 4% 
PHABJUBANUCh MPHOMH3HTeIbHO OHH HU 
€ Ke YpOBHH 3BYKOBbIX JaBeHHH u 
MeHAICA NOpAAOK NpoOcJywWuBaHHA OT- A= 30m ® - 20bopumens 
Je@JIbHbIX CHCTEM, YTOObI 10 BO3MOXKHOCTH 
HMCKJNOUHTb (aKkTOp 3anOMHHAaHHA. 

Hywxxe NpHBOJATCH HeKOTOpbie pe- 
;S3YJIbTaTbI HCCIeEOBAHHA, 
3. IIpu nepemetieHuu MukKpodoHa BOJb WEMOUKH TOBOpHTeseH MakKCHMyMBbI 
P3BYKOBOTO JaBJIeHHA pacnOslarasucb MpOTHB rOBOpHTemeH, MMHHMYMbl — IIpH- 
) ONM3HTeEIbHO MOcepequHe MexAy ropoputensmu. Ha puc. | mpuBo_uTca TunH4- 
|) Had KpHBaA pacmpeseJeHuA 3BYKOBOrO aBJICHHA BAOJIb Ma4T C TOBOPHTeAMH, 


Puc. 1. YpoBeHb 3BYKOBOrO JlaBJIGHHA BOJIb 
roBopuTeset: war ropopuTeneli A = 30 m 


J 10 fom 5 10 15 20 30 40m 


A-—- 


Puce. 2. @ — 3aBHCHMOCTb MaKCHMaJIbHOTO Tlepelagla ypOBHA 3ByKO- 
Boro JaBseHua (L,,.,:) OT paccTosHuA AO menouku ropopuTestel (7) 


IPH Ppa3JIM4HOM Mare ropopuTeje (A), 6— 3aBHCHMOCTb MaKCHMAaJIb- 
HOrO Mepetaya ypoBHa 3BYKOBoro AaBeHHA (Lyon) BAO WeMOUKH 


ropoputenelt oT mara ropoputesteli (A) 


pacnomo2%KeHHEIMH Ha BbICOoTe 5 Mc warom A = 30 M IpH Lyme CO CIVJIOWIHbIM 
cnekTpoM. Maxcumasbubili nepenay 3ByKOBOrO JaBeHHA (Lyaxc) JIA 9TOFO CTy- 
yaa B CpeqHem papeH 946. BooOme xe BeHYMHA Lyaxe 3ABMCHT AA MaHHOrO 
Tula TOBOpHTesel OT IWara Wenouku (A) M paccTOAHHA OT WeNOYKH TOBOpH- 
Tele JO lapaimenbHol ef muHuu (1), BAOMb KOTOPO MpoMsBOAATCA U3sMepe- 
Hua. Ha puc.2a moKa3aHa, HallpHMep, 9KCIICpHMeHTa/lbHad 34BHCHMOCTb 
Lyvaxc==Lmaxe (H) yaa A =15 mM u A = 30 M; Hapue. 26 — saBucuMoctb Laxe= 
Pele (A) nputiie=0. 
_ B pesymprare noqOOHbIxX H3MepeHHH OblIO yCTAaHOBJEHO, YTO IPH H>0,3A—- 
+-0,5A, LuaxcX3 46 M UWpakTHYeCKH HepaBHOMepHOCTb rpOMKOCTH HE OlllyllaeTca 
curyllaTeieM. OKCHepHMeCHTAaIbHO HalieHHbIe XapakTepUMCTHKH PactipeTeseHUsA 
3BYKOBOrO JlaBJICEHHA MO MOBEpXHOCTH, O3BYYCHHOM WenOUKOH TOBOpHTeveH, 
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YAOBJCTBOPHTEbHO COBNAaMAaOT C PacueTOM, B KOTOPOM JONyCcKaeTCA KBalpé 
THUHOe CYMMMpOBaHHe S3BYKOBbIX JaBJIeHHH, Pa3BHBaeMbIX B AaHHOW TOYK' 
TOA KaxKbIM U3 TOBopuTemeH C yYeTOM AMCKPeTHOCTH PaCMOJIOKeHHA TOR 
puree uw UX XapaRTepHCTHK HallpaBJIeHHOCTH B BepTHKaJIbHOM H TOPHSOH 
TambHOH mmocKocrv. KpaypaTuunoe CyMMMpOBaHHe, Kak l0Ka3aJIO aJibHew 
ee JleTabHOe MCCeEAOBaHve, JOMYCTHMO MOBCeEMECTHO, KpOMe Y3KHX 30 
nlocepeHHe Mex ly TOBOPHTeJIAMH, Te H3-3a PaBeHCTBa PacCTOAHMH Oo Ouu 
*Kaliliux HavOowee HHTCHCHBHbIX TOBOpHTesel HaOOAalOTCH 3aMeTHbIe MHTep 
(epeHUHOHHbIe 3peKTHI. 

Ha puc. 3 npupeyenbi NpHMepHbIe AaHHbie yOplIBaHHA SBYKOBOTO laBJeHHs 
B pasHbIX OKTABaX 10 Mepe yXOJla OT WeMOUKH ToBopuTeeh (war 20 m), "po 
THB roBopuTeiA (puc. 3 a) W MexKAy roBopuHtenamu (puc. 36). Baarojapsa Ha} 
JIMTHIO BbICOKOUACTOTHBIX POJIOBOK BbICO- 
KHe H HH3KHe YacTOTHI B CpeHeM ocma0- 259 IIIT ATT 
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Puc. 3. YOpiBanue ypoBHaA 3ByKOBOrO AaBeHHa Puc. 4. 30Ha HaOmogzeHua apdekTa «3Byya~ 

(L) B pa3HbIX OKTaBaX LIyMa B HallpaBJeHHH,  wjero mpoctpancrsa». Pa3smHuHbIe TOUKH 060-} 

NepMeHAUKYJAPHOM Iemouke TOBOpUTeeH: @— 3HaYaIOT TPaHHIbI 30HbI, HaOMIOMeHHbIC MPH | 

OT OfHOrO M3 roBopuTeseH, 6 — oT cepequHbi OTJCIbHEIX ompITax (A = 20 m) 
Mey JBYMA TOBOpHTeAMH 


aBsJIeHHA OT paccTOAHMA, paccuuTaHHad 6e3 yueTa XapakTepHCTHK HalpaBJeH- 
HOCTH ropopuTeseH. Pacxomyenue MexKy pacueTOM HM SKCIEPHMeHTaJIbHbIMU 
JaHHbIMH cocTaBneT 4—5 16. Tlocneqyroujuu yyeT XapakTepHCTHK HalpaBwJeH- 
HOCTH TOBOpHTeeH JlasI COBNAaJeHHe TEOPHH C aHaNOrHYHbIM IKCHEPHMeHTOM B 
npejlesax OWMOKU Onbita 2 10. 

4. Ha puc. 4 toKa3saHa 30Ha HaOmOseHuA scspeKTa «3ByUallero mpocTpaH- 
CTBa» Ip wemouKe c warom 20 Mm. [panuubl 30HbI, B KOTOPOH cywlaTenHM He 
HaO0asH SByYaHUA OTACIbHLIX TOBOpUTemeH, O6O3HAYeHbI TOUKAaMH, COOT- 
BETCTBYIOIMMMH OTJCJIbHBIM OllbITaM. HecmOTpaA Ha SHAYHTebHBIM pasz6poc, 
HETPYHO MOAMeTHTb OOMLyIO 3AKOHOMEPHOCTh: C YBeJIMYeHHeEM PaccTOAHUA JO 
WeNOUKH LUMPHHa 30HbI «3By Yael JIMHHM> BO3SpaCcTaeT H Ha PaCCTOAHHU, MpeBb- 
marioujeM War Wenouku, sppexT HaOmoyaeTca MoOBcemMecTHO. B npoBeyeHHbx 
HaMH OLbiTax adPekT «3ByY¥allel MHHUM», OMarONpHATHO OLeHMBaAeMbIM MOUTH 
BCeMH CJIyIlaTeJIAMH, BOSHMKAJ pW Wenoukax roBOpuTenel c wiarom 15—20 m 
Ha paCCTOAHHU HECKOJIbKUX MeTPOB OT LenouKH;—C waroM 30 M Ha paccTosHuM 
30 M; mpH uenoukax c mwarom 40 Mon He HaGsoganca BoBce. Huxto 
M3 SKCICPTOB HM HCHbITYeMBIX JIMI, He OTMETHJI HapxAy C 3THM Kak TOMexy JA 
BOCHPHATHA SBYYAHHA p.C.r. PaKT 3aMeUaeMOCTH OTJCIbHbIX TrOBOpUTeneH, 
e€CJIM TOJIbKO H€paBHOMepHOCTb YpOBHA CHJIbl 3ByKa He TpeBocxoquna 10 76 
(9TOMY COOTBETCTBOBAIO NON10%KeHHe CIyWaTeeH Ha AMHAM WenouKH rOBOpH- 
TesieH c marom 40 m). 
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5. PesyJibTaTbl ONbITOB MO CpaBHHTebHOli ONeHKe KavecTBa pa3JIM4HbIXx 
eMpeAeeHHbIX WM WeHTpasM30BaHHOH CHCTeM XapaKTepH3yloTCH BKpaTLe 
*Ayiouen TaomMueH, B KOTOpOl yKa3aHO MpOTHB HasBaHHit CHCTeM UnC.O 
Wl, IIpH3HaBMIHX JaHHy!o CHCTeMy Hanwyuulelt. e 


Walornnmieal 4 


Tesrpenns Pacnpegenennaa cuctrema 
30BaHHaa Mroro 
cucTeMa | A=10m | A=20m] A=40 x 
# 
Uncno caymatenei . . . 2 9 21 2 34 
Die Oe ee a a 6 26 62 6 100 


6. Onncannoe pple HCCeqoBaHHe pacnpefeJeHHbIX CHCTeM roBopuTesel 
Ka3aJIO UX NPHMCHHMOCTb JIA OSBYYaHHA OTKPbITbIX NpOcTpaHcTB.OnH 1103- 
JIAIOT OJIYYHTb PABHOMePHOe 10 HHTEHCHBHOCTH 3BYKOBOe MOIe, O6eCHeUHTh 
SajlaHHbIX MeCTaX TEPppHTOPHH ONTHMAJIDHBI ypOBeHb rpOMKOCTH HU YacTOT- 
10 XapakTepHCTHKy S3By¥aHHA. CulyulaTeM-9KCNepTbl HW HecneuMasu- 
bI OaPOMPHATHO OUCHHBAIOT HamH4He sptpeKTa 3By4alllero mpocrpancrBa u 
ator ABHOe MpeMMyllecTBO p.c.r. Mepegq cocpeqoTOueHHOH cucTemolt 3By- 
YVCHJICHHA. 

Ha ocHope 9THX OMbITOB aBTOPOM Opa MpeAo*KeHva H Mp ero yyacruu cupo- 
THpOBaHa H 3aTeM l0CTpoeHa Ha TeppuTopuHH BCXB p.c.r., cocrosmaa u3 
moyuek ropoputenelt PI J]-25 c xapaKTepHcTHKaMH HalipaBJIeHHOCTH, paju- 
bHO CHMMCTPHUHBIMH OTHOCHTeJIbHO BePTHKAJIbHOM OCH, KOHCTPpyKTHBHO COB- 
INCHHbIX CO CBETHJbHHKaMH. OTjebHbIe WeNOUKH MMerIOT War oT 15 70 35 M. 
IbITAHHA TOCTPOCHHOM CHCTeMbI, a TaK2Ke OTSbIBbI MOCeTHTe eH NOKa3asH, 
0 9Ta cucTemMa OOJlaqaeT XOPOIUMMM akKyCTH¥YeCKHMH KayecTBaMH, OTBedaA 
TO Ke BPeMHA H BCCM HHbIM TpeOOBaHHAM, IIpebABJIH€MbIM K HHKCHEPHOMY 
JOpyOBaHHio TaKOrO pola. OTHM CaMbIM TIOATBeEpxKeHa BO3MOXHOCTb HU Le- 
scooOpasHOCcTb MpHMeHeHHA p.c.r. He TOKO JIA O3BYYaHHA 3aKPbITbIX 
MeIeHHH, HO MW JIA OTKPbITbIX NpPOCTpaHcts. 

ABTOp CUHTAaeT CBOHM IIPHATHBIM AOJITOM BbIPasHTb PlyOoKy10 OmarofapHOCcTh 
Kayemuky H. H. Anjpeepy 3a ero MOCTOAHHBIM uHTepec K paOoTe Hu 
TMETHTb CyINeCTBEHHOe yuacTHe B CO3aHHH p.c.r. Ha TeppHTropun BCXB 
. MW. Tpauepa u VM. A. Wamumua. 


Akycruyeckuli HHCTHTYT Tlocrynuao 
| Axayemuu wayK CCCP 8 II 1956 
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oxraage Akagemunu nayr CCCP 
1956. Tom 108, Ni 4 


XHMH fA 


Unen-Koppecnonyzent AH CCCP HM. A. KAS3APHOBCKUH, C. WH. PAMXIITEHH 
uw JI. H. BhIKOBA 


NKHHETHKA CAMOTIPOH3BOJIbHOrO PACHIAYA O30HH]A KAJINHA 


B 1949—1951 rr. B Hameli za6opaTopun Obi OTKpEIT HOBBILi KMacc OKUCOB— 
B30HH Jbl WeJOUHbIX MeTaIJIOB, KOTOpble MpeycTaBsaioT coOoli KpacHble KpH- 
frajMueckne BelllecTBa,uMelolive crpykTypy M*O, c Heu3BecTHbIM paHee MOuJe- 
YIAPHbIM HOHOM OsoHa O; (*,”). Kak mOKa3aM MarHuTHble H3MepeHHsA, STOT 
OH ae XapaKTepOM CBOOOAHOrO paquKavia C OOM HeHACHICHHOM BaJIeHT- 
OCTbIO : 


Pue. 1. Kpuctanmmueckand pellieTka 030- Puc. 2. IInockas cerka [HOHOB O, 
HH@ Kalua. @ — HOHBI Kalua, 0 — Ho- B pelllerKe O30HHAa KaJHA 
HBI Og 


PentreHopcKoe uccieqoBanve O30HHa Kanua (°) OOHapyxXHO TeTpa- 
frOHaIbHy!O pelleTKy THMa Oudsmyopuya Kava, mOf0OHy1 pelleTKe a3suja 
Kanua (4) uw Cc TaKHMH Ke MapaMeTpaMH 92eMeHTapHoH sayelKu ** 
(cm. puc. 1). 

Anasorua 3THX ABYX CTpyKTyp YKasblBaeT HATO, ITO HOH O, , TaK Ke Kak 
uivon N,, o6nagqaet snHetuol popmod (1). IneKTpoHHOe crpoenne noHa O, MoxeT 


6bITh H300paxKeHO NpHOmH2KeHHO dopmy.10u O—O—-0: PaceTosHne Mexy ABy- 
‘Mx coceqHHMH aTOMaMH KuCOpoya B HOHe O, coctaBiaet OKONO 1,38 A (?). 
B peleTke O30HHJla KaJIHA HOHBI O, OOpasyioT OeCKOHEUHBIe IIJIOCKHe CETKH, B 
KOTOPHIX paccTOsHue MExKAy OnmxKaliuMH aTOMaMH AByX COCeAHUX HOHOB O, 
papHo 2,93 A (cM. puc. 2). ; 

Oco6eHHOCThIO OSOHHJOB MWIEOUHbIX MeTAJIJIOB ABJIAeTCH UX HeYCTOMUH- 
BOCTb IIPH KOMHAaTHOM TemMepaType HM MeJWICHHBIM pactiaq Ha CylepOKCHAbI UH 
KHCJIOpO, HalpumMep, 10 ypaBHeHHt0 


2KO3 = 2KO, + 02 (1) 


* B 1951 r. Youu u Kaneftu6epr nopropuH Haniw UcceOBAHHA O80HHJa KaJIMA HW NOA~ 
TBEPAHIH MOsyYeHHbIe HaMH pesysbTaTbI (°). 
** B mpememax 0,01A. 
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OcHOBHbIe TepMOJMHAMHYeCKHe BEJIMYHHbI STO peakiHH COCTaBIAIOT AFI) 95+ 
=—11,6 xxan; AS3,,=33 kan/rpaq; AF Sg.=—21,6 Kxkau (°). Orcioqa yupyrocy 
WuccouvaunNH O30HHJa KauA MpH298°K po,= 101% arm. Juccomnauua O30HH) 
KaJIMA Ha CYMepOKCH] KasIHA MW KHCJOpO] ABAeTCA, CJIEOBATeIbHO, peakUne 
HeoOpaTHMoH. 

Hacroamaa paOora cojyep2KuT HCCIeOBAaHMe KHHETHKH CaMOIPOH3BOVIbHO] 
pacnafa O30HHa Kalua. M3syyaemad peaks MpeAcTaBaAneT HHTepec HW B TO 
OTHOLeHHH, 4YTO MpoOTeKaeT, XOTA HM MeJVICEHHO, HO 
BHOJHE W3MepHMOl CKOpOocTbiIO Kak Mp KOMHATHO 
TemMepatype, Tak H Mp TemiepaTypax HH«Ke HYJA. 

Hamu mpopejeHbl H3MepeHHA CKOpOCTH pacnaya 03d 
Hula Kanua upu +50; +20; 0; —9 u —18°. Ucxoqup 
ipenapaTbl O30HHa KaJIMa B BAe KpaCHO-KOPHUHEBO! 
KpucTasIM¥ecKOTO MOpouiKa coslepxanu 92,9% KO 
5,2% KOH-H,O u 0,19% KOH. Tlopoumox o30nvya kK 
MA Obl CiipeccoBaH B TaOJeTKH Ha PMApaBJIMyecKO 
lpecce, MOMelIeHHOM B Cyxy1o Kamepy*. J|uamerp Ta 
6neTKH 8 MM, TomuyuHa 3,0 MM, Bec oxoyo 0,4 r. Ja 
KaK]OrO OMbITa OpanHcb 2 TaOeTKH. | 

O cTeneHH pacnaya O30HHJa KasA CyYAMJIM 10 KOM 
yeCTBY BbIeHBWeroca KucOposa. IIpuMenaBuiniicsa an 
llapaT u300paxKeH Ha puc. 3. B KOHUe ONbITOB TpOH3BO 
WHIMCh aHasIM3bI MPOAYKTOB peaKWUMU HW COCTAaBAIMe 
MaTepHaJIbHble OaslaHcbl. | 
PeeetSk Aniinasane Tas noqyepkaHua TeMMepary pbI O° vcnowmb30BaNac: 
uaMepenua  cKopocrn CM€Cb H3MeJIbUeHHBIM seq + Boga + NaCl (1%), a am: 
paciiaga osonuja Kanna ~=©0 TEMMIepaTyp —9° wu — 18°—xkpworuypaTHbie CMEC! 

KCl + seq nu NaCl + seq. OxsaxyatomMe cmecu B CO 
cyqax J[broapa MeHsucb 2 pasa B cyTKH. IIpu 9ToM MocTOAHCTBO Temlepa 
TYpPbl NOAepxKUBaNocb B Mpeyemax + 1°. 
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Pue. 4. Kuneruka pacnaga o30nHya Kanu 


PesyibTaTbl H3MepeHHii MOKasaHbI Ha puc. 4. Kak BuqHO u3 pucyHkKa 
peakiua pacnaya KO; uMeer aBroKaTasMTM4ecKHli xapaKkTep c HH Ly KILHOH 
HbIM Tl€PHOJOM, JVIMTeJIbHOCTh KOTOporO MIpH Temnepatypax + 20; 0; —9 | 
—18° cocraBaseT, cooTBeTcrBeHHo, 1,67; 20; 54 u 205 cyToK. B nocmexyto 
UMM aKTHBHbIM MepHO CKOpOCTb pactaga O30HMa KaUA pe3ko BO3 pacTaeT 


* BBHAy 4pesBblyaiHOH YyBCTBUTeMbHOCTH O30HHa KaJIMA K Beare Bce one 
MpelapaTOM MpOBOAHIMCh B «cyXxOliy Kamepe. 
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PallHu C 9TH! 


Pax, “pH + 20° cpequsia ckopocTb pacnaga 3a HHAYKUMOHHBIA §=mepHos 
socTaBiseT 0,23% B 4aC, B aKTHBHOM xe HepHoye ckKOpoctb jocrurauia 
2.3% KO; B 4ac, T. e. yBemHunsacb B10 pa3; pH — 9° ckopocTb cocraBasua 
),03 u 1,5% B cyTKH, T. e. yBemnunuacb B 50 pas. ‘ 

IlepHoy nomypacnagqa yun 50° papen 2 uac., quia + 20°—3,5 cyTKam 
jaa O°—41 cyTkam nu yaa —9°— 103 cytKam. Tpaxruueckn nomuprit pacriajl 
focturaetca mpu 50° 3a 4 yaca, mpu + 20° 3a 10 cytox, mpu 0° 3a 101 
yTKH uM pH —9° 3a 230 cytox. Npu —18° 3a nyyyKuMoHHbtii nepHoy, 
KOTOPHIH [HICH 205 cCyTOK, pasoxKHN0Cch Menee 1% KOs, uTo coorsercT- 
syeT MOTepe akTHBHOrO KUCMOPOfa OKOIO 0,2%. wa 8 mec. MoTeps KUCwO- 
90a COCTaBJIANIa OKOIO 1% pH co- 
lepxKaHHH B HCXOJHOM lpenapate ie a 
2,6% akTHBHOrO KHCOpoya. 


No T. Tlamtrenpy. WH- Tepuoy 
me Miurepecuo ormeTuTs xopomryio Boc- 4M | Pa | ayn. mepaoaa | noaypacnana 
IPOH3SBOAHMOCTb KHHETHYeCCKHX H3Me- aS Yar pe nee 
YCHHH, HECMOTPH Ha 4pesBblualinyio 
€QJICEHHOCTh TpoOTeKarlolleH peakUnu. 7 it: 54 103.5 
3 KavecTBe IpuMepa NpHBOAHM H€KOTO- 8 #5 55 103.0 
I€ pesybTaTb! mpH—9 u—18° (cm. 1414 | —18 205 —_ 
mon. 1) . 12m) 48 203 = 


PacueT sHepruu akTuBalun E mpu 
OMOIWM HHTerpHpoBaHua ypaBHeHus Appenuyca Jaa aA yuacTKOB akTHB- 
(oro TlepHOfa C MOCTOAHHOM CKOpOcTbIO cyleyollve 3HayeHHA: 


eae 50— 20 20—0 0—-(—18) 
E, xkan 23,4 22,9 21,6 


B sonpoce 0 npHpoye HHAYKUMOHHOPO NepHoOsa MH aKTHBHOLO COCTOAHUA mpH 
peakKUHAX TEpMHYeCKOLO paciiajla TBEpPAbIX BELLeCTB, KaK H3BeCTHO, JO CHX NOp: 
eT acHocTH. Urodpl noxolTH K MeXaHH3My H3y4aeMOH peakUHH, MOMKHO pey- 
OKHTb PHNOTe3sy, OMHparlollyioca Ha TeOpHio Je*eKTHBIX KPHCTAaJJIMYeCKAX 
Tpyxtyp (*). Mpi npeqnosaraeM, YTO 3a BpeMA HHAYKUHOHHOrO nepHoja mpo- 
(CXOJMT MOcTeMeHHOe HakoMsIeHHe Je*eKTOB B KpHCTasMYeCKOH pelleTKe pac- 
fajlarollerocad O3OHHJla KaJIMA, WH AKTHBHOe COCTOAHHE XapakTepusyeTca MOCTH- 
KeHHeEM HEKOTOpOrO KPHTHYeCKOLO pesesia, MPH KOTOPOM HauHHaeTcA pacnay 
ia (ba3sy, HacbiIeHHy1o JesbeKTamu, H HOBy1o tbasy KOz. C sToro MoMeHTa peaKk- 
IMA “eT Ha rpaHuwe thas UH ee CKOPOCTb CHaYaJla pacTeT, a3aTeM TajlaeT B CO- 
TBCTCTBHH C H3MCHeHHeM BeJIMYUHHbI PpaHHlbl. 

Mcxoa 43 KpHcTasmMueCKOH CTPYKTYpbl OSOHHJla KaJIMA, MOXKHO TIpelo- 
1OXKUTh, YTO pH AOCTaTOUHOM aMMJMTYAe TeMOBbIX KOJIeOaHHH COCceqHHe HOHbI 
Js OOpasyioT MpOMe2KYyTOUHbIe KOMMVJICKCbI C YaCTHUHbIM HIM MOJIHbIM HaCbIlle- 
HeM CBOOOJHBIX BaJICHTHOCTeH, HallpHMep, 10 Cxeme: 


O- Os 
feng 
pana ° 


= ee | 
OO =O On 0 Os 
+ 
STH KOMIMVJICKCbI, HakallJIMBaroulMeCA BO BpeMA HHAYKUHOHHOTO TepHojla, 
yacniaflaioTcad Jlasee Ha HOHbI O,H MOJIeEKYJy KHCIOpOsa CorlacHo: 


OO; > 207 + O2. (3) 


BeseycrBve HacbilleHHA CBOOOJHbIX BaJIeHTHOCTeli HOHOB O, mpH mpesno- 
faraeMOM O6pa30BaHHH [POMexKYTOUHbIX KOMIJIEKCOB MOCJeHHe JOJDKHbI 
‘ITb J[MaMarHUTHbIMH, B TO Bpema Kak KO, u KO, napaMarnuTubl. BosmoxKuo, 
TO MarHHTHbIe H3MepeHHA CMOryT MpOMHTb CBeT Ha MeXaHH3M H3yyaeMoli pe- 
‘KUUH. 
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Hamu HayarTbl W3MepeHua MarHuTHOHu BOCIPHMMYABOCTH TIpOy KTOB pact 
O30HHJla KaJIMWA B Pa3JIMYHbIX CTaAHAX ZSTOTO MNpouecca. 


Hayuno-ncceqoBaTesIbCKH hi Tlocrynuno 
(PH3HKO-XHMHYeCKHEN MHCTHTYT 10 I 1956 
um. JI. A. Kapmosa 


IMTUPOBAHHASA JIMATEPATYPA 


14. A. Kasapuoscekua, Tl. T. Huxoanckxuah, T. A. AO memen 
JIAH, 64, 69 (1949). #T. Tl. Hukxoapckuit, 3. A. Bargacappsan, UH. 
Kasapuospcxn i, JAH, 74, 69 (1951). %T. C. Kaauos, 3. B. 3BOHKOE 
KOX, 25, 100 (1951). 4S. Hendricks, L. Pauling, J. Am. Chem. Socm 
2908 (1925). * Th. P. Whaley,J. Kleinberg, J. Am. Chem. Soc., 73, 79 (198 
¢T T.-Huxoapscxuhl, Jl. HW. Kasapuoscekaan, 3. A. Bargaca pia 
MW. A. Kasapwosexrud, WAH, 72, 713 (1950). *J. S. Anderson, Anm 
Reports Progress Chem., 48, 104 (1947); A. L. Rees, Chemistry of the Defect Solid Sta 
London, 1954. 
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Hornaagn Akagemunu wayr CCCP 
1956. Tom 108, N 4 


XHMHA 
B, E. MNJIKOWULEB, H. 6. MAPKHHA u JI. 1. UWIKJOBEP 


# 
O TOJIUMOP®H3ME HHTPATOB PYBHJNS H WE3SHSA 
M UX B3AMMOJENCTBHH C HHTPATOM BAPHS 


(ITpedcmasreno axademuxom I. T. Ypasoeom 24 XII 1955) 


TlonuMop®usim mpespalleHuaM HUTpaTOB pyOuqua uM Wesua yAemANOCb 
MHWMaHve pAOM HCCIeqOBaTeeH Kak CnelHasbHO, TaK HM B CBA3H C U3yyeHHeM 
H@KOTOPHIX CHCTeM, OOpasOBaHHbIX IIpH y4acTHH STHX cOequHeHUT. 

i7 8 oOulacTu TeMiepaTyp OT KOMHATHOH JO TeMnepaTypbl laBJIeHuA y HUT- 
pata pyOuANA yCTaHOBJIeHbI YeTHIPe pasmMyHbIe MOJMpuKaluH. O_O u3 ne- 
PEXONHDIX TOYeK cooTBeTcTByeT, 110 Bpuyaxmany (1), reMnepatypa 164,4°, mo 
ii. II. Pocrkopcxomy (*) 164° (oxmax- 
(eHue) u 166° (narpepanue), no H. 
ilyumuy u M. Payottunyy (*) 160,5° 
OXjlaxKyeHuve). Bropas nepexojuHaa ToU- 
ca HalienHa H. Ilymmupim u M. Pagor- 
wuem (°) pH 216° (oxmaxjyeHne) u 
\. II. Pocrkosexum npu 222° (oxnax- 
eHve) u 229° (HarpeBaHue). BpricoKko- 
MeMnepaTypHad MO,MpuKauuaA HUTpata 
yOuAuA, cyllecTByrollad BbILe 29I0— 
292°, BrepBble ycTaHoBuiena A, IT. Pocr- 
<OBCKUM (°). Hurpar we3sHa umeeT JBe 
MOqupuKaluH C TOUKOH mepexoja: 110 
[occuepy (*) npu 156° (oxmaxyeHHe) u 
161° (Harpepanue), no Bpuypxmony (*) 
apu 153,7°, no H. Ilymuuy u M. Payoi- 
guuy (°) npn 151,5°. 

BoJIbuIMHCTBO wcCyeqoBaTeeH He 
so006UlaeT KAKU X-M6O JaHHbIX AHAIH30B, 

KOTOpbIe Obl XapaKTepH30BaIH UHCTOTY SOTA EAN, echo dpa 
MMeBIUHXCA B UX paciopsxKeHHH coe- 

quuenult. BpuyeKmen (*), padoraBmuit 

C lpelapaTaMu, pesqHasHaveHHbIMH JIA ONpefevleHus ATOMHbIX BeCOB 9J1e- 
MeHTOB, OTMe¥aeT, YTO 3arpA3HeHHA MOHMKAIOT TeMMepaTypbl MepeXofOB U3 
OHO MofudpuKalMN B Upyryt. 

TlocraTouwHoO KOmeOOlMeca JIaHHbIc HMeIOTCA HU B 3HAYeHHAX TeMNepaTypbl 
mlaBieHuA HATpaToB pyOuyua u wesua. Hanpumep, TeMuepaTypa mulaBsleHua 
a HuTpata pyOusua yKaspiBaetca 306° (5), 313° (%), 312° (3,7), 316° (*), a 
Jin HUTpata wesua — 414° (8), 408° (5) u 417,5° (’). 
 B uacroste padore Onim0 MpeANpHHATO UCCMeOBaHHe MeTOJOM TepMuue- 
CKOrO aHaH3a (10 KpMBbIM HarpeBaHHA C AuppepenWwaIbHol 3anMcbIo Ha TM- 
pomerpe cucrempt H. C. Kypnakopauc npimMeneHveM nlaTHHo-naaTHHOposue- 
Bol TepMomapbl, MporpasyHpoBaHHo 0 OOMIENPMHATHIM OMOPHbIM TOUKaM) 
HOMMMOpu3Ma HUTpaTOB pyOuAUA HM We3uA HM [BOMHEIX CHCTeM, OOpasOBaHHbIXx 
MMM C HUTpaTOM OapHs. 

Oru Be CHCTeMbI JO HACTOAMerO BPCMeHH He H3YYeHbI H JIMIIb MpeANONOWwH- 
rembuo (°) OTHOCHTCA K MpOCTOMy 9BTeKTHYeCKOMY THI. 


! 


6 3axas 372 — 


Ucxogquble HUTpaTé! NpescTaBMwin Cobo BOsHe YACTHIe COeAMHEHHA. Cc 
jlepKaHve B HUX MpuMeceH ApyruXx WeNOFHbIX 9eEMeHTOB NO aHHbIM CIeKTPad) 
HOrO aHasu3a° MoxKer ObITb MpeycTaBseHO cyeyIOWMMH UndpaMu (B Bec. | 
Hafigeno B RbNO3\Li<0,02, Na<0,03, K—0,04, Cs —0,0035; HnalyeHo 
CsNOs: Li<0,02, Na<0,03, K<0,015, Rb—0,045. 


400 


500 


100 
0 20 40 60 80 =: 100 mon % yh 2 40 6&0 80 Zl 
RDNO, Ba (NOs), CsNO, Ba (NO) 
Puc. 2. uarpamMa muaBKOCTH CHCTeMBI Puce. 3. J[varpamMa TllaBKOCTH CHCTeMbi | 


RbNO3—Ba(NOs)> CsNO3 — Ba(NOs)> | 
: | 


IIpu 3anucv KpMBbIX HarpeBaHHA UMCTLIX HATpaTOB pyOuqua u Lesus ( 
Beck 10 5—6 r) Ob HCMbITaHb! pasMUHbIe CKOPOCTH HarpeBaHua, OT 6 
14 rpay/mun. Ha puc. | qanbl KpHBble HarpeBaHuA HMTpPaTOB pyOuyuA U Wes 
(cKkopocTb HarpeBaHusa 7,6 rpay/MHH), Ha KOTOpbIX MaKCHMaJIbHbIe 3HayeH 
TeMHepaTyp OTBeUAaIOT MJIABJICHHIO, a OCTAJIbHbIe — TOUKAM Tepexofa pasJini 
HbIX MOAMPUKAUMH. OTH TepeXOjbl JHAHTHOTPOMHE!. / 

TakHM o6pa30M, Halijlenbl ceqyrollve XapakTepHble TOUKH AA RDN 
164° roe 219° (y-> 8), 291° (Bsa) uw 314° (Thx); aa CsNO,: 154 (8 >a) 
414° (Taz). 


Ta6nmuna 1 
Cuctema RbDNO3 — Ba(NOs)s 


TlomumopdHoe | TlosumMopduoe 
mipeBppaujenue Tonumopd- npespaulenne Toaumopcb- | 
RbNO; Sprek-| Hoe mpe- | TInas- bNO, Sstek-| Hoe mpe- Tiana) 
RbNOs, ruxa | @-RbNO, | nenne ||RNOs» nuxa | BERDNO, | eK) 
mon. %|8— ¥|1 > 6 B a-RbDNOg mon. %|8—> ¥| Y> B B a&-RbNO, | 

Temnmepatypa B °C Temuepatypa B °C 

100 164 219 ~- 208 314 YS) 166 222 239 — 40; 
99 NO Zea eer 235 291 299 50 164 220 240 — AT. 
98 167 Dilel 240 290 PAS} 45 167 Zo got — 49. 
95 162 219 240 — 275 40 — 222 239 —- 50: 
90 L62 a) 202. 230 _ 253 35 — 2A Ta, 280) — oe! 
85 160 217 204 — 250 30 — 218 | 237 — o2t 
80 TO4e 2 Ieee oa -— 244 DS) = 214 234 — 53 
79 TOT 224 234 — 240 20 “= — 233 54. 
73 1685 |) 214 | 235 — | 238 15 — —— 200 — DO: 
71 164 219 230 — 235 10 — —- 237 —— oT. 
70 164 216 230 — 240 5) — -- 234 58 
65 158 | 243 239 — 300 0 — | — — Op! 
60 | 159 | 219 | -235 5) ; 


| IIpu usyyenuu cucTeMBI RbNO;—Ba(NOs), u CsNOs—Ba(NOs), IIpHMe- 
IAJIMCb HaBeCKH CIaBOB NO 6—7 Tr, MpHyeM CiaBbl H3TOTOBAIUCh Cc H3- 
€HeHHeM, COCTaBa KOMMOHeHTOB Yepes 5%; SBTeKTHYeCKHe TOUKH Halije- 
abl Tpauyecku u NoATBeprxeHbI IKCrepuMeHTabHO. Ilonumepuoe mipespatre- 
jie HUTpata Capua, B COOTBETCTBHH CO BCEMH IIpefECTBYIONUMH HCCIeqOBaHHA- 
MM, HAMM TakxKe He ycTaHOBseHO. 


PesysbTaTbl Mpeycrapnenbl B Taba. | u 2 u Ha puc. 2 un 3. 


Ta6auna 2 
Cuctema CsNO3s—Ba (NOg} 


| CsNO,, ete Sprextuka | TMnapaenne CsNO,, Fagot Snrexruxa | Inapsenue 
Mos. © {--AA ___ Mom. % 
Temnepatypa B °C Temnepatypa B °C 
100 154 — 414 50 150. 312 480 
95 158 310 388 45 154 305 488. 
is 90 154 311 345 40 157 307 5007 
. 87 150 Syn) 310 3) 149 Ble} 530: 
| 85 154 310 326 30 — 305 530: 
83 155 310 Sat 25 — 308 r = ooh 
80 157 310 348 20 — 305 063. 
79 157 314 370 15 _ 306 O75. 
70 154 310 385 10 — 310 580: 
65 452 310 412 5 —— 305 587 
60 452 312 439 0 -- — 092: 
ob 160 at] 463 


_ XapaktTep KpHCTasIH3alHu pacmwaBOB H HasMuve IBTEKTHYCCKUX OCTaHO- 
30K Ha KpHBbIX HarpeBaHHA CIaBOB, OTBeYAIOWWX BbICOKUM KOHICHTpalluaM 
ACXOJIHbIX KOMMOHEHTOB H3YYCHHbIX CHCTeM, He J\aloT OCHOBaHHA JIA 3aKJIIO-~ 
J€HHA O TOM, UTO B CHcTeMax OOpasyloTcaA TBepyble pacTBopHl. MoxuHo cunTarp. 
CTAHOBJICHHbIM, UYTO CHcTemMa RbDNO,—Ba(NO3),. OTHOCHTCA K IBTEKTHUCCKO-~ 
My THIMy c MOMMOpdHbIMM NpeBpallleHHAMH OHOTO W3 KOMMOHEHTOB BBIILe 1 
HW2%Ke 9BTEKTHYCCKOH TeMnepaTypbl; cucTemMa CSNOs—Ba(NOs)2 Takxe ABJIAeT- 
cf SBTeEKTHYeCKOH C NOMMMOpC(HBIM MpeppallleHvHeM OHOTO H3 KOMIMOHeHTOR. 
HWKe IBTeEKTHYUeCCKOH TeMMepaTypbl. OBTeKTHYeCKaH TO¥Ka TepBOH CHCTeMbI 
srBeuaeT 71 Mom.% RbNOgu 235°, Bropoli cucrempi—87 mMos.% CsNOs u 310° 


MockopcKHii HHCTHTYT Tlocrynuao 
TOHKOH XHMH¥eCKOH TeXHOJIOTHH 23 XII 1955 
um. M. B. JlomoHocopa 


ITUTHPOBAHHASA JIMTEPATYPA 


1p. W. Bridgman, Proc. Am. Acad., 51, 590 (1915—1916). ? A. Il Pocr- 
coBcKH, KPOXO, 62, 2067 (1930). 3H. Iymun, M. Pagottiuny, Z. anorg. 
Mis. Chem., 233, 41 (1937). 4B. Gossner, Z. Kryst., 38, 142 (1904). Bae Mis 
Mieger, Z. anorg. allg. Chem., 101, 193 (1917). °F. L. Haigh, J. Am. Soc,, 34, 
44 (1912). 7’ 0O. H. Wagner, Z. phys. Chem., 131, 409 (1928). ® T. W. Ric hards, 
2. H. Archibald, Z. anorg. Chem., 34, 353 (1903). ®C. . Tpomaxos, JI. M. 
>pomaxkosBa, K@X, 27, 1545 (1953). 
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Jloxnnaygn Axagemun nwayx CCCP 
1956. Tom 108, Ne 4 


RNAR( 


XHMH 


®. Tr. NOHOMAPEB 


O PEAKL.HWH HECHMMETPHYUHbIX OPFTAHHYECKHX «-OKHCEM 
C AWLETOHOM B MIPHCYTCTBHH ®TOPHCTOLO BOPA 


(IIpedcmasazeno axademukom H. H. Hasapoesim 22 XII 1955) 


Kongencalua «-oKuceli Tua CHs—CH—R c alleTouom B IIpHcyTcTBuH Kal 


A / 
re) | 


TamusaTopa (bropucroro Oopa noyTH He usyyeHa. B muTepaType M3BeCTHA TOU 
KO peaKUHA C STMXJIOprHAPHHOM, MeTHJIOBbIM S*HpOM rviMuNa (*) H OKMCbH 
apomusena (?). 

IIpeqcTaBiaso HHTepec, B pasBHTHe MpesbIyUIMX HalUUX UCCe_OBaHHN (°) 
MOMYYNT pA He ONMCaHHDIX B MMTepaType WHKMMYeCKHX KeTaslel M TIpG 
CCUTb BIMAHHE 3aMeCTHTeNeH Ha OKHCHbIM WMK B peaKUHH %-OKHCel C alle 
TOHOM lO, BAMAHHeEM KaTamH3aTOpa dTopucroro Sopa. | 

Mpr uccneqoRasmH KOHeHCaluio alleTOHAa C TIMUMAOM, ero apupamu (aTHIG 
BbIM, H30IpOMHJOBbIM, H-OYTHJIOBbIM, H30AMHJIOBbIM, OCHSHJIOBbIM), OKHCAM 
cTupovla u uBHHNAa. [locraBJeHHble ONbITI WOKa3aIH, YTO YKa3aHHbIe &-OKHC 
B3aUMOJeHCTBYIOT. C AalleETOHOM C OOpas0BaHHeM COOTBETCTBYIOWWMX WMKIMYeCKH} 
KeTaeH: 


PERO | 
Ge O—CH—R . | 
R= CHLOAIK; CHLOCH.G.H.. GCHLOHS GH... Ci —= Cre. | 


Oxka3amo0cb, YTO 3aMECTHTeEH B MOJIEKYJI€ &-OKHCH CHJIbHO MOBbILLAIOT 
peakWMOuHyt0 cnoco6uocTb. Tak HampHMep, eCJIH C alleTONOM M3yYeHHBIe HaM! 
3aMeLeHHble OKHCH OJIePHHOB OOpasyloT KeTaH C BbIxXOOM 30—63%, TO | 
OKHCbIO STHJICEHA B TOXKJCCTBCHHBIX YCJIOBHAX BbIXOJ KeTAIA COCTABJAeT BCeT| 
12% (1). Oxucb OyTaqueHa RaeT KeTamb (VIII) c Brixogom 26%. | 

Oxkuicb crupona oOpasyer Ketamb (VII) c Beixoqom 47%. Tamung, noqo6n: 
MeTHIOBOMy siupy ruMonya (*), B TORJeCTBEHHbIX YCIOBHAX JaeT BbIXO| 
KeTana (VI) 380%. 

CpaBHeHve peaKUMOHHOl CnOcoOHOCTH StPupoB TAMU Aa M0 OTHOMeHHIO. | 
alleTOHY MOKasbIBaeT, YTO OHA BOSpacTaeT C yBeMMYCHHEM MX MOWeKYAApHOr: 
Beca, HB CayYae STHNOBOFO aSc:bupa TMA Aa BEIXOA KeTams (1) cocrapnner 44%, 
u3zonponusosoro (II) 47%, us06yrunoporo (°) 47,5% , x-6yruosoro (III) 49% 
u3oamunoporo (IV) 63,3%. 

Bo3MOxKHO, YTO BJIMAHWE Ha BbIXO KeTaweH B roMOmOrMyecKoM psy 3¢H 
PpOB TIMUHa CBA3AaHO C YMeHbIIeHHeM CKNOHHOCTH UX K TOJMMepHsalluE 
B n0ub3y STOrO FOBOpHT TOT PakT, 4TO OOpasoBanne KeTama (IV) O6HMHO pote 
KaeT 6e3 TenOBOrO stipekTa, a OOpasoBanue KeTaseli (I) u (II) conpoBoxyaerec. 
CHJIbHBIM pa3sorpeBaHuemM. . 

IpuMenspinvecsd %-OKHCH TOMyYaIMch H3 XJOprHpHHOB rauuepHua (4) 
Aupunwna (°) u crapona. Tlocnequuit Opin momyyen mpH MOMOUIM MOHOXJIOp 
MOUCBHHBL. 


648 


Kouqencanua eOokKCHCeH ‘co anmetTOHOM. OnbITH npoBoqu- 
jiucb NO cieqyrouen MeTouKe. B Kon6y kK 5-KparHoMy KOmHUecTBYy aueToHa 
jsHOcHIICA KaTausatop BFs-O(C,H5)2 B KosMuecTBe 0,5% OT. cyMMBI peareH- 
jfOB H 3aTeM HeOOJIbLIMMUN NOpuMaAMH OKHcb. Ecau nacryndio pasorpeBanne, 
“MeCh OXNa%Kalacb Tak, YTOObI TeMMeparypa peaKWMOHHOLi CMecH He TIpeBBI~ 
julaa 30°. Tlocne crosuua B TeyenHe CyTOK cMecb IIPOMbIBalaCb KOHIeHTpH- 
JPOBAHHBIM PacTBOPOM [OTallla, CyWMNacb NOTAaIOM, alleTOH OTTOHsscA, a 


{ pOAyKT KOHJICHCalHH Ne perousAJICA B BaKYYMe HJ lIpu aTmocdep HOM AaBJle- 
HHH. 
# 

Tabnuima 4 


MRp Moa. Bec 
KpHocKkonH4, 


Beulectso Tr. mie aX 


Hal. BBIY, Haliq. BBIY. 


CH, __/0-CH, 
cH,/~ \.o—¢H—cH,OC,H, 49—50 0,9606} 1,4164 | 41,10] 40,88] 159,2| 160,2 


CH /O-CHy 
ME ou,/° \o—d—cH,00,Hy-nso | 56-57 | 0,9444 | 1,4468 | 46,39 | 46,47] 17,6) 174,38 


Hen fO-CHa 


Me Ga/*\o_bn_cu,oc.u,» | 72-73 | 9.9787 | 4,4980)54,21 | 54,10 | 485,7| 488, 2 
4 CHa\ , /O—CH, 
cH,’ \o-dit_cH,0¢,Hy-uso | 8'—82 | 0.9305] 14,4260 | 55,69) 55,73 | 201,8) 202,3 


CH, | /O—CH, 

CH,“ \O—CH—CH,OCH,C,H, 
CH, /0O—CH, 

CH,“ \O—CH—CH,OH 

| CH /O-CHs 


59—60 | 1,1270) 1,5340 | 60,85 | 61,24] 219,8] 222,3 


70—71 | 1,0755| 41,4338 | 32,00 | 32,51 | 134,6| 132,2 


Vil pee leeletes 95—96 | 41,1101] 41,5273] 50,98 50,42 178,8| 178,3 
NI a 124123 

Cc Hy ~~ 
TL es nae (760 wna) | 0°9200| 41,4189] 35,17] 35,14) 123,4] 128,2 


C ruiHUHOM, OKHMCHMHM cTHpOsIa HU OyTaNeHa OMBITLI NpPOBOAUIMCb TaKHM 
06pa3om. K oxsaxKyeHHOH oO —5° cmecu ayeToHa c BF;-O(C,H;). npHOaBia- 
‘ach OKHCb, TakxKe OXsaKJeHHad JO —5°, HW CMeCb OCTABIANACh B eC AHOH BOLE 
‘Ha 2 vaca, 3aTeM Ha CYTKM Ip KOMHATHOU Temnmepatype. Jlanee mpoflyKTb! pe- 
“aK BbIJeAIMCb HU OOpabaTbIBaJIHCb, KaK yxKe OMHCaHO. 

OTjeJIbHbIeC OMbITHI MOKA3aIH, YTO OKHCb CTHPOJIa Ip KOHJeHCalMN C alle- 

TOHOM 6€3 OXJIaxKJ@HUA CHJIbHO MOJMMepH3oBasacb Hu AuoKcomaH (VII) Bpiye- 
“IMTb [IpakTHYecKH He yjlamocb. Ormeyeno TakxKe, 4TO BHIxO KeTama (VI) 
B ONbITaX IIpH KOMHATHOM TemMnepatype cHMKauca c 30 yo 19%. IIpumenenne 
OeH30/1a B KaveCTBe PaCTBOPHTeJA Np KOHJeHCalMH &-OKMCel C alleTOHOM, Kak 
yCTaHOBJIeHO Ha TIpHMepe TMM a UM ero H30NpoNHOBOrO acupa, He ycTpanAeT 
OJHOBpeMeHHO uAyWeH NOMMMepHsallMM OKHCeH HM NOSTOMY He MpHBOJMT K yBe~ 
JHUCHHIO BbIXOJOB KeTasleH. DopMysbI H OCHOBHbIe (PU3HKO-XHMMYCCKHE KOH- 
CTaHTbl JIA BCeX MOMYYCHHBIX WUKIMYecKHX KeTaneH Janbl BTaOn. 1. IIpu 
ompesenenuu wca THApOKCHAbHLIX rpyun B BemecTBe (VI) HaliqeHo %: 
OH 12,60; ana C,H,,0, BpruucneHo %: OH 12,78. 

[luksmueckue KeTasIM mpecTaBnsaioT COOOH OeCIBeTHbIC MOA BH2KHBIC *U]KO- 
CTH C IIpHATHBIM 3anaxom. Xopowlo pacrBopsiorca B cnupTe, supe, TpyAHO 
B Bose. YcTOHYIMBHI WO OTHOWEHMIO K WesOTaM MW He yCTOHYMBbI MO OTHOIeHHIO 
K KHCJIOTaM. 

Crpoenue scex KetanelH (I—VIII) Onuio qoKasaHo THApOuM30M Mx TPH No- 
MOI pasOaBseHHOH (5%) cepHOl KMCJIOTHI, IPM B30aJITHIBAHHM C KOTOPOH OHH 
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OMbIIAJIHCb JO HCXORHOrO alleTOHa HM cooTBeTCTBYTOIAXx TIpOJy KTOB rHj{poun: 
Tak Hanpumep, ns 2,2-qumerun-3-penunguoxconana (VII) Obi nowy4 
aueTou (T. Kun. 56—57°, ayeronoxkcum, T. ma. 60°) u oxKnsaemnilt cbenu 
rauko1b, Benoctemibie mucrouku ¢ Tt. nt. 65—67°. B JIMTepaType AIA 3TO 
(PeHHITIHKONA TpuBoyutca T. m1. 67—68 (°). 


Boponexckul rocyapcrBeHublii Tlocrynu10 
YHUBepcuTer 8 XII 1955 


WMTHPOBAHHAS JIATEPATYPA 
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Hoxaager Akayemun nayx CCCP 
1956. Tom 108, Ne 4 


XHMHA 


JI. H. 9CCEH u A. J. TEJIbMAH 
4 


O NOJTIYYEHHH KOMIWIEKCHbIX COEXHHEHUM 
YETbIPEXBAJIEHTHOHM NJIATHHbI C MATbIO HU LIECTbIO 
PASJIMMUHbBIMH 3AMECTHTEJIAMH BO BHYTPEHHEM C®EPE 
TPAHC- HW WHC-KOH®HPYPALLHH 


(I]pedcmasaeno akademukom A. H. Ppymkunoim 12 XII 1955) 


Panee Hamu cooOulamocb (') O NOMyYeHHH KOMMIeCKCHBIX cOeqUHeHHE YeTHI- 
NEXBaJIeHTHOH MMaTHHbI C IECTbIO PaSJIMYHbIMH 3aMeCTHTEIAMH BO BHYTPeH- 
Heli ccbepe Takoro cocTaBa HM CTpoeHHa: 

NO, NO, 


Cl NH, Cl N 


Hy 
NO, J 


_ IlIpu cuurese sTux coequneHvil MbIl OCHOBbIBAaIHCb Ha 3aKOHOMepHOcTH 
MW. VU. Yepusesa (*) uv, B yacrHocru, Ha MpescTaBseHHH O MOBbILeHHOM TpaHc- 
BIIMAHHM HUTPOrpynnbl B COeAMHEHHAX YETHIPEXBAJICHTHON MMaTHHbI. OHAKO B 
AabuelilieM, HCXOJA U3 TeX Ke IPHHUMNOB, MbI B TeYeHHe pxja eT He MOP 
AOOUTHCA ycrieXa B OCYINECTBIeHHU CHHTe3a J[pyrHX H3OMepOB TOPO 2Ke COCTaBa. 
_ OfcyTcrBve peak 3aMelleHud aenHOB, Haxo,AllMxcd B Tpanc- 
MOJIO*KeHHH K HUTporpynne B coequHeHuAX Pt (IV), HaOmojanocb pao uccue- 
Ropateseh wu OObACHANOCh 4pesBblyaliHO BbICOKMM TPpaHC-BAMAHHeEM HHTpO- 
rpynmp (°°). : 

Ham Heyyauu c CHHTe30M H30MepoB, a TakxKe jeTaIbHbIM pas0op Oouee 
PaHHUX paOoT Apyrux aBTropoB 3acTaBHJIM Hac MpeAMOJORUTL, YTO HATPOrpyn- 
fla, OONaflaoulad 3HaUMTeAbHbIM TpaHC-BJIMAHHeM B COCMHEHHAX [[BYXBaJIeHT- 
HOM MaTHHbI, He NpoABsseT TakoBoro B coequHeHuAX Pt (IV). EEE Le 
Mpenosoxenve Opim0 ppickasano T. B. Boxuem u C, C. Balanopbim (°) Ha 
OCHOBaHHH M3MepeHuA BeJIMUMH KOOpAMHATHDIX pedpakiuHH. 7 

Orka3 OT OOmlenpHHATOrO NpeAcTaB/IeHHA O NOBbIILECHHOM TpallC- BJM AHHH HHT- 
porpynnbl B COeMHEHHAX YeTbIPeXBaIeHTHON MJaTHHbI OTKPbIBas HOBbIC NYTH 
JIA CHHTC34 H3OMEPHbIX pa3HOZaMeLeCHHbIX COCAHHEHHH YeTbIPexXBasIeHTHOU 
GwaTuHbl. Tak, Jia u30mepa 


Br 
Cl NH, 


MBICJIMJICA CIeAyIOWMH NyTb CHHTe3Aa. 
UcxojHbIM BeLICCTBOM JOJIKHO ObIJIO CLYXKUTb KOMIMJI€KCHOe COJMHEHHE ABYX- 
BanentTHol mmatunpr [PyNH,CINO,Pt]. Bpesybrate okucneHuA sTOrO coe- 
IMHeCHHA OPOMOM CeAOBANO OX%KUJaTb OOpasoBaHHA AMOPOMHAa YETbIPeXBaJeHT- 
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Hol naaTuupt [PyNHsCINO,BrePt], B KoTOpoM, CorlacHo Halley lpenon 
XKCHHIO, HawOoslee peCaKUMOHHOCHOCOOHOH ABAAeTCA KOOPAMHATa Br—Pt—B 
a He KoopAuHata NO,—Pt—Cl, kak 9TO NpuwHATO CUMTATD. Ilosromy. np Je 
CTBHM Ha (MUOpoMuy WeTH'pexBaleHTHOM paTHHB! KJ B kouMuUecTBe, HeOOXOy 
MOM JIA 3aMeLIeHHA OHOrO aTOMa OpOMa HOJOM, AOJKEH NOJYYHTbCA MCKOMB 
H30Mep TpaHc-KOH@ErypauHnn: ie 3 


Br Br 
P NO, P NOW Ss LP NO 
GI NH;, .Cl NH, . Cl NH, 
Br J 


Ucxoyupiit nurpoxnopug [PyNH,CINO,Pt] mpi nonyyanu, qeHcTByA pa 
CUMTAHHbIM KOsIMUeCTBOM HUTpHTa HaTpua Ha [PyNH,Cl,Pt], B  oTauy 
OT mpexHero cmoco6a —copmecTHoH xKpuctannusanun [PyNH,Cl,Pt] 
[PyNH,(NO,),Pt] (?).. Oxucnenue O6poMom mpoBoqusmH Mp. KOMHAaTHO 
Temlepatype. : 

K sspecu [PyNH,CINO,Pt] 8 soge m0 Kanaam npHOaBsaaM OpoM, THaTedE 
HO lepeMeliMBan pearupytollue BemecTBa. OT npHOaBeHHA MepBbIX Kallediy 
OpoMa HCXOfHOe BeIIeCTBO CTAHOBMJOCb 3eJIeHOBATO-OypbIM, a 3aTeM TO Mept 
pHOaBeHua OpoMa UBeT BeIeCTBa MeHAJICA JO ApKoxKewToro. ApKoXKeNThI) 
ocalOK Obl OTPUbTPOBAaH, XOPOUIO IPOMBIT XOMOAHOH BOZOK u BEicylieH. B CH 
XOM BeINeCTBe ONpeseuIM COsepKaHHhe laTHHb!, TasOreHOB HW agora. | 


Haiizeno %: Pt 36,30; 36,99; C14 2Br 36,24; N 7,59; 8,16 
[PyNH3C1NO,Br.Pt]. Baruvceno %: Pt 36,66; EC1—+ 2Br 36,68; N 7,89; mon. Bec 532) 


} 


| 

Bauay n0xolt pacrsopumoctu [PyNH,CINO,Br,Pt] B soe nocaequiow peak 
WHO Ha WyTH nomyyenuan [PyNH,CINO,BrJPt], 7. e. 3amemenHue OHOTO aTOM! 
OpoMa HOJOM, TIpHUIOCh OCYIIeCTBIATL, JelCTBYA HOJMCTbIM KaJIHeM Ha B3BeC! 
[PyNH;CINO,Br,Pt], a ne na pacrsop. Harpepanve pearupyrollux Bellect| 
Ha BOAAHOM OaHe nposomKanoch 20—25 mun. Or npnOapnenua KJ BemlectTs 
Cpa3y CTaHOBMIOCb TeMHOOypbIM. B pe3yibTaTe HarpeBaHHa MU TIWaTebHOr 
pacTupaHua OTJeMbHbIC BKIOYCHUA HenpopearupoBaBlllero spKOrKeJITOTO UC 
xoHOro BellecTBa Hcyesmu. Ilocne oxnamwyeHua TemMHOOypbI OcayoK Obl O1 
(PUbTPOBaH, MPOMBIT BOAOH, a 3aTeM NepeKpUCTaNMM30BaH U3 ropsyero cupTa 
AvamM3 NOuyYeHHOrTO NposykTa noKa3an cueyroulue pesysbTaTE!: | 


Hatzeno %: Pt 33,59; 33,33; SC1+ Br-+ J 41,85; 41,55; N 6,66; 6 


[PyNH3C1NO,BrJPt]. Brrancuieno %: -Pt 33,68; XC1+ Br+ J 41,81; N 7,24; 
Mon. Bec 979, 


Kondurypalua lomyyennoro usomepa noyrBepxaeTca Kak CaMuM cllocobol 
NOyYeHUA, TAK MW BOCCTAHOBJICHHEM ero NO COEAMHEHMA ABYXBaJIeHTHOM m1aTH 
Ht [PyNH,BrJPt]. 

na nonyyenua wuc-n3omepa [PyNO,NH,CIBrJPt] nam mpeqctosno, B3a 
P kavecTBe HCXOMHOMO BellleCTBa CMeIAaHHbI HATPOXTIOpHA wuc-KoNurypanu 
[PyNO,NH,CIPt], noproputs yxe npoliqenneili mp IIpejbIyWeM CHHTeS' 
NyTb, T. €. okHcauTh [PyNOzNHsClPt] 6pomom, a 3aTem 3amecTUTb OHH U 
OpOMOB HOjJIOM: 


Br Br 
Py Cl Py Cl Py ©} 
NH NO, NH, NO, NH NO 
Br J 


K soguolt specu [PyNO,NH,CIPt] npwOasnasmn no Kanaam 6pom, XOpoul 
nepemelmmBaa pearentbl. IIpu stom GecupeTHOe HCXOAHOe BeIIeCTBO CTAHOBR 
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Ha YAH MONG 


JOCb APKOXKeTLIM. AHaJIH3 XOPOWO MpOMbITOrO HW BbICYWeHHOrO MpOAyKT 
moKa3aul: 
. Hatiacno %: Pt 36,43; 56,48; &C1-+ 2Br 37,25; N 8,03 


{PyNO,NH,CI1Br,Pt]. BulynesieHo %: Pt 36,66; XC1 + 2Br 36,68; N 7,89; 
MO. Bec 532, 


Tlonyyennoe coesquHeHHe, HMex OMHAKOBbIM COCTaB C ONMCaHHbIM BBILIK 
[PyNH,CINO,Br,Pt], ormuuaetca oT Hero M0 CBOliCTBaM (cm, Ta6a. 1), THe 
ABJIACTCA €TO H30MEPOM. 

[pu nanuuun Bp [PyNO,NH,CIBr,Pt] numb ogno akTHBHOH KOOpAMHATh 
(Br—Pt—Br) 3amemleHue OpoMa HOAOM MpoxoAHT rilaqKo. : 

Boguyto B3Bpecb [PyNO,NH,CIBr,Pt] narpepanu Ha NaMTKe MH MOseuCTBO 
BaJIM Ha Hee HOJMCTHIM KasIMeM, B3ATHIM TOUHO Ho pacueTy. [Ber BellecTBa 0 
CTeNeHHO MeCHAJICH OT APKOWReNTOTO JO cBeTmoKopHyHeBore. HarpeBaHue mpo 
JOuwKanw OKo0 5 MHH., a 3aTeM pearMpyrolle BelecTBa MeJJIEHHO OXaxK adi 
JO KOMHaTHOH TemMuepatypbl. | 

Tlepekpucramu30BaHHbl u3 TopsAyero ciupTa MposyKT mpeAcTaBAxeT co 
6oH MeNKOKpucTammMuecKoe cBeTIOKOpHuHeBoe BellecTBo. IIpu axasmuse 
To HaliyqeHo (B %): | 


Pt 33,75; 33,65; XCl+Br+J 41,55; 41,20; N 7,09; 7,57, 


| 


YTO XOPOWIO corjacyeTca c TeopHeH. 

Iluc-Koncurypauua [PyNO,NH,CIBrJPt] nogrnepxxyaetca cnoco6om He: 
JTYYeEHHA WM BOCCTAHOBJIEHHeM eFo JO COeAHHCHHA JBYXBaJIeHTHOM [aTHHb| 
[PyNO,NHsCIPt]. | 

CsolcTBa NOJYYeCHHBIX COeAHHEHUM MpuBeseHbI B TaOa. 1. Onn roBopsaT ¢ 
TOM, UTO TpH coequHeHuA coctaBa’ [PyNHsCIBrJNO,Pt], ogno u3 KoTOppIx 
novlyyeHo HaMu pauee (1), ABIAIOTCH MPOCTpaHCTBeHHbIMH H30MepaMH. ie 


UX MOATBEpXaeT NpaBHJIbHOCTb BbICKa3aHHOTO HaMM NpeNOMOKeHHA O He 
3HAUMTeIbHOM TpaHC-BJIMAHHH HUTPOrpynMbl B COeCAHHCHHAX UeTHIPeXBaJICHT 
HOW WJaTHubl. 


VMuctuty?t dusnueckoH XHMHU Tlocrynuao | 
Axkajlemuu HayK CCCP 12 XII 1955 | 
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Hoxuage Akagemuiii nayr CCCP 
1956. Tom 108, Ne 4 


PHSHYECKAA XHMH fl 


M. C. AWIKHHASH, H. TI. rEPACHMOBA nu b. A. TAHA 


BJIAAHHE BOJbI HA CIEKTP NOPJOWEHH SA 
WY CBETOUYBCTBHTEJIbHOCTb ®EO®OPBH]IA DKEJIE3A 


(IT pedcmaeazexo akademukom A. H. Tepexunom 9 XII 1955) 


_ Uspectuo, uro MHOTHe eCTeCTBeHHbIe MHTMeHTbI, a TaK2%Ke HCKYCCTBeHHBIe 
(pacuTesIM JerkKO OOpa3syloT Cc BOOM MOeKyJApHble coequHeHHa. B Gosee 
MaHHeH paOoTe Halle sadopatopun (1) plo MOKa3aHO, ITO TaKHe aCCOIHaTbl 
: BOOM MOWIeKY MamaXHTOBOrO 3eIeHOrO MH KpHCTasMMYecKOTO (uONeTOBO- 
0 B 3HAYHTeIbHOM Mepe ONpeyesAIOT TeYeHHe MpOleccoB COrOOKNCeHHA TBEp- 
bIX MIJICHOK STHX KpacuTeseH. OcoOeHHbili HHTepec mpeACTaBIAIOT Me>KMOVJIe- 
‘YJIAPHbIe COeEAHHEHHA C BOON XJOpodussa u ero aHanoroB. Halo nonarath, 
1TO HX ONTHYeCKHe CBOHCTBa UrpaloT CYyIIeCTBeH- ~ 

1yi0 POJlb B ABJICHHAX (OTOCeHCHOMMH3aNHH. ITO A 
wleqyeT, B YaCTHOCTH, 43 TOrO *akTa, YTO XOPOLO 
SBICYINCHHBIM HM MOSTOMY He COJepxXKalllul COOTBeT- 08 
TBYIOWMX accOWMaTOB XOpOduN nowTH TepsxAeT 
MOcoGHOCTE kK (lyopecueHuun (7). BauaHne Boybr ~ 
{a mpoueccbl PoTOXuMMyecKorO OKUCMeHHA xXO- 47 
O*pUIIa OTMevaOCb TakxKe B HeaBHel paOoTe S 
B. b. Escrurneesa u B. A. Tasppumosol (*). 

Hwxe OfucaHbl OMbITbI, B KOTOPbIX lO0Ka3aHO 
SIHAHMe BOJbI Ha OMTHYeCKHe cBOMCTBa deodop- 
Mya %Kenesa. OOHapyxKeHHpie HaMH 9dpPexKTbi Q3 
[OJKHbI ObITb, 10 BCeM JaHHbIM, Tak?Ke TIpHNHca- 
bl OOpa3s0BaHHlO accOWMaTOB C BOOM 2sTOrO aHa- 
jora xJlopodussia. CmekTpbl MNOTJIOWeHHA OKHC- err A00 a0 
leHHOrO teoopOusa xXese3a B HEBOJHbIX PacTBO- ret Ny | ioe 
aX, KAK 110Ka3aHoO B paGore (4), XapakTepu3yloTcA 
} KpacHOH OOacTH HHTCHCHBHbIMHA MaKCHMyMaMu Puc, 1. Kpusbie normomenua 

pacTBOpoB OKHCIeHHOrO deo- 
620 Mp quia cnupta u 625 Mp quIA alleTOHa). OTH  gopouga 2xenc3a B STHIOBOM 
[aKCHMYMbI BbICTYMAatoT, OJ[HAKO, OTYCTJIHBO JIMIMb cnmuptre. / — cyxoro pacrsopa; 
TOM CJly4ae, CCIM IMTMeHT HM pacTBOpHTedb Mpey- “2 — codeprkaujero cuerka yB- 
APUTeIbHO OABepramuch THlaTebHOM cyuiKe. [Ipa  NVRUCI ee rae 
ecoOloseHHH 3TOTO yCJIOBHA KpPHBas TMOrorye- 2 
MA lipMoOperaeT HeEOODIMHbIM XapakTep, a2 HMeHHO, B JWIMHHOBOJHOBOM yuacT- 
€ HaOmIOaeTCA TOMSeEM KPHBOH, MepeXOAAWMH MHOra B OTUCTJIMBbIM MaKCH- 
tym y §75—680 mp. 

[loqpeprapiumeca vcceqoBaHHio CBexKelepeKPMCTAMM30BAaHHbIe Mpelaparbl 
eotpopOuja %*eylesa a TULATeIbHO O6e3BOX%KUBAIMCb B TlyOOKOM BakyyMe TIpH 
0° (4). PacrBopuresM CyWIMANCh Hal CBEXKeMPOKAJeCHHbIM CybPaToM KaJIbUMA, 
PHrOTOBMeHHbIM M3 XHMHMYeECKM YMCTOTO XJOpMCTOrO KaJbUMA OCaxKeHueM 
wMuuecKu UNCcTOH cepHolt KucnoToi. JecruamaluA pacTBopuTesei c cysbtpa- 
a KaJIbIIMA, YasleHue 13 HX CulesOB BO3AyXa HM pacTBOpeHune B HUX eoopOu- 
a *Kesle3a OCYIIeCTBIAIOCh B WeJIbHOCMaAHHOM CTEKJIAHHOM P€aKUHOHHOM CO- 
ye, CBA3AHHOM C yCTaHOBKOM BbICOKOrO BaKYyYyMa. K cocygzy Obiwio npunasHo 
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HECKOJIbKO OTPOCTKOB JIA peareHTOB H pacTBOPOB, a TAKE KIOBETKH JVs CHeK 
poOTOMeTpH4eCKHX HSMepeHHH. SanOJIHeHHbIe B YCNOBHAX BaKYyMa KIOBCTK 
OTHAHBaIUCh MU Tocue PoTOMeTPHpOBaHUA NOABepramuch OOJyYeHMIO MPH Te 
nepatype 20—22°. VicrounuKkom cpeta cayxusa 1000-BaTTHad KMHOJIaMIlé 

Ha puc. 1 nokagano, 4¥To ONMCaHHbIe BIE FehopMalMu cnekKTpa cbeodo 
6ujla *Kenesa JelicTBUTebHO BCera CBASAHBI C HaIMYHeM BularH. Cyxol pacTBo 
B CIHpTe aeT CHeKTP, NVJIJIOCTpupy: 
MbId KpuBok J. JlocraTOuHO BeCb 
KpaTKOBpeMeHHOrO COMPHKOCHOBEH 


{4 ero C Baro BOSAyXxa, YTOObI B ]JIMHHG 
BOJIHOBOH O6acTH NOABHJIOCb JONOs 
13 HUTeIbHOe NorsomleHue (puc. |, 2). 97 
HOrolmeHve 3HaUHTeIbHO yCHJIMBaeTC 
2 Vv pu G6osee JWIHTeIbHOM CTOAHHH 


Bposayxe. IJpu yoOapKe Bob ceK 
“ TIOPIOIeHuA pesko MeHseTcH. Kpa 


; uw HbId M@KCHMYM MOUTH TOJIHOCTbIO Hi 
| ye3aeT, HW OHOBpeMeHHO NMOABIAe 
y fo ca mosoca B oOmnacTH 675—680 
| S (puc. 1, 3). ) 
09 SII AnasIOrHuHble H3MCHCHHA CIeKT 
= cbeosopOujla 2Kevlesa IPH MOBbILeHH: 
~ 98 G8 BJlaXKHOCTH HaOsOaloTcA pH MpHM 
< HeHHH pAya Apyrux ane 
Sg7 Q7 (alleTOH, alleTOHUTpHI, Toyo). OnE 
> KO ONHCaHHbIM sipPekT NpoABsAeTCA 
06 06 Pa3JIMUHBIX pacTBOPpHTeAX He B OWE 
f KOBOH creneHu. Oco6eHHo TpygHO e 
95 g5 pealus0BaTb B Cylyyae TpHMeHeHH| 
pacTBoputemel, He CMeIIMBarIoOlluxca 
0h BoJOH. Tak, B TOJIYOJIbHOM pacTBope 3 


04 

700 = 600 300 700 600, = 500% +=89MeTHOe CHY2KeHHe MakCcuMymMa y 630 
eo 4 A HM MOABIeCHHE  JJHHHOBOJHOBOH 

Puc. 2. Jlelicrsue cpera na pacrsop oxuc- JIOCbI, XAPaKTePHOM JIA YBJa*KHEHHB| 

JieHHOrO eoopOuya %Xeles3a B STHIOBOM PaCTBOPOB, HaOsmoaeTCA JIMLWb a 

cnupte. A. / — KpHBaa NorsomenusA CyXoro 3HaUHTeIbHOM WOOaBKe BOJbIU WUT 


pactBopa; 2— To xe mMocne 12 uac. o6ny- 
yeHHaA; 3S—TO Xe Moce BIyCcKa BO3Lyxa. HOM BCTpAXHBaHUH. OOpasyroulneca 


B. 1 — xpupasa nornomenua pacrsopa ¢ yo- STHX YCNOBMAX CHCTeMbI KpaliHe i 
OaBKo BofbI; 2— To xe nocne 3 uac. o6- ycroluuBpl. I]puH crosHuu B TeveH 
ayyenua; 5 — To Ke mocue BIycKa BO3AyXaA  HECKOJIBKUX YACOB JIMHHOBOJIHOBOe TI 
PIOWeHHe HadMHaeT MOCTeMeHHO CH 

#KaTbCA WH OJHOBPeCMeHHO TOBbIMAeTCA NOrmomenHe B OGmacTu 630Mmy. 

OcoOeHHO Tpy4HO OOHAapyXMBaIOTCA 3TH M3MeCHeEHUA B CTyYae xMOpoco 
MEHHBIX PaCTBOPOB, B KOTOPBIX BbITeCHEHHe PaCTBOPHTeIA BORO MpOXOAUT 
NOBHAMMOMy, Heserko. Etnu xsopocopmeHublli pacTBop BbilapuTh jocyxé 
TO OOpasyloulaica pM STOM TWWieHKa, Jaxe mocwe AMUTeMbHOrO ee XpaneHH 
Ha BOSAyXe, Ip PpacTBOpeHHH BO B/JlaKHOM ClMpTe He Cpasy aeT CleKTp, Xé 
PaKkTepHBIH JIA yBJaKHEHHOFO pacTBopa, T. €. C JONOJMHUTENbHBIM JJIMHHOBOJIHC 
BbIM moromenHem. Mexyy Tem, KpucraimuyecKuli deodopOuy x%xenesa pe: 
BbIYaHHO 2%KaHO CoeMMHAeTCA C BOAOH. PacTBop KpucTanMYecKorO mMpenapats 
He XpaHMBIIerOcA B BaKYYMEe, B XOPOIIO BbICyINCHHOM CMpTe cpasy jaeT Kp} 
BY!0 C JONOMHHTEIbHBIM NOPIOMeHveM B OOjacTH 675—680 mp. Bce sru maKT 
Jerue BCerO OObACHUTh, ECM MPHHATL, YTO MOJIEKYJDI BOJLI CBASbIBAIOTCA 
(heoopOuqoM %Kese3a, BbITeECHAR MONEKYsbI pacTBOpUTeIA. OOdpasyromlec 
TPH STOM accOMMaTbI HW ABJIAIOTCA HOCHTENAMM NOPNOMeHHuA B OOmacTu 675- 
680 mp. 

CrefyeT NoJlaraTb, YTO MOJIEKYJIbI BOI 3AHHMAIOT KaKOe-TO OcOGoe NOK 
*KeHHe B OOpasylolUxXcA accouMaTax, O 4eM CBUJ[ETEIbCTBYIOT Pe3KHe 3M 
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CKasbIBaeTCA Kak Ha NOJIO%KeCHHH NOMOCHI MOPOMLeHHA, TaK HW Ha ee IuMpuHe 
' WHTCHCHBHOCTH. Faxdis 
BecbMa BO3MOXHO, 4TO ONHCAHHBIe rlyOOKHe H3Me€HEHMA BbISbIBAIOTCA TeM, ITO 


MpHCyTCTBUA BOJbI OMHOBPeMeHHO o6pa3yr1oTca accOWMaTbl HHOTO THIIA B KOTOPbIX 
3H3H Mek y MOJIeKyYJaMu 


eoopOuja x#enesa ocylle- g6 
TBJIAIOTCA pH MOMOLIH BO- A 


1. [Ipeqnosox*Kenue 06 yua- Q5 05 
HH BOJbI B Mpoleccax ar- 1 
eralluH MOJIeKyJI HeKOTO- | : 
BIX KpacuTeseli yxxe panee 04 04 
bICKaspiBaocb Illennapyom mw S 
*). AnawOorHuHbim o6pasom RS oy 
exer ObITb TaK2Ke, TOBH- Bee Ee 
—) 


HMOMYy, HCTOKOBaHbI pe3- 
Me U3MeCHCHHA B_ CIICKT- 02 
aX IIJICHOK Tpudenumera- : 
(OBbIX KpacuTeleH B IpHucyT- 
TBMUU CJICIOB BJlarHw, ONH- 
aHHble B YyIOMHHaBLIelcsa 
bile ~paOoTe Halle ja6o- 
yaTopuH (7). Puc. 3. J[elicrsue cBera Ha pacTBOp OKHCJeHHOrO eoop- 
Oco6eHHO HHTepeCHb! CO- Ouyja *Kene3a Bawetrone. A. 1 — KpHBad NorsoueHnua 


cyxoro pacTBopa; 2— To xe nocae 6 yac. o6yueHHA. 

ae oOnap y>KeH- B. 1 en MOP IOMNLeHHA PacTBOopa Cc ean BOJBI; 

aMH CICKTPaJIbHBIM 9. 7ox%xe nocne 3 4yac. O6yYeHHA; 3 — TO Ke Nocue 
cbekTaM OTIHUHA B (o- BIlycKa Bosfyxa 


OXHMHYeCKOM TOBeeHHH 
YXUX HW BJaKHBIX pacTBOpoB deodopOuja *ese3a B CHUpTe HM alleTOHe. 

Kak OpbII0 MOKa3aHo pauee (*), JelcTBue BHAMMOTO CBeTa Ha pacTBOpbI eo- 
jop6uyja wene3a B CMMpTe MpHBOAHT K Mpoleccy BOCCTaHOBIeHHA, CBA- 
aHHOMYy C OOpa30BaHveM jJ[ByXBaJICHTHOTO %Kee3a B Ape murmMenta. Mccue- 
(OBaHHe BMAHHA BOJbI Ha 9TH COTOMpOLeccbl NOKasas0, YTO HamMuHe ac- 
OlMaTOB OOseruaeT HX TeyeHHe. 

ConocTaBsleHHble Ha puc. 2 u 3 cMeKTpbl CyXHX H COjepxKallux WoOaBKH 
Obl PAaCTBOPOB MOJyYeHbI AA OHOH M TOM we KOHLECHTpalMv THrMeHTa 
1-10~4mo.n/) np OAMHAaKOBbIX YCJIOBUAX OTKAYUKH H OO yueHusa. M3 puc.2 A But- 
(0, UTO CyXxOM CMMpTOBbIt pacTBOp OKHCeHHOrO (beodopOusa 2*Kesesa (Ma- 
cumyM y 620 mp, prc. 2,/) mpeppalilaeTcs B BOCCTaHOBJICHHbIM IpOLy KT (MaKCH- 
rym y 600 mp, puc. 2, 2) numb nocue 12 vac. oOmnyyenua. Mexyy TeM, B IpHcyT- 
TBUH BOJbl STOT Mpolecc MpOXoOAMT 3HauHTembHO serue. MHTencuBHaa noOs0ca 
OTOBOCCTAHOBJICEHHOrO mHrMeHta (puc. 2 56, kpuBasn 2) NOABMIAeTCH yxKe MOC- 
e 3 4ac. o6yyeHHua. OcobeHHO pe3KO CKa3bIBaeTCA BIMAHHe BOMbI Ha UYBCTBH- 
€JIbHOCTh K cBeTY (beotbopOuJa »%es1e3a B alleTOHOBOM pacTBope. Kak n0Ka3a- 
oO Ha puc. 3 A, cyxoit aleTOHOBbIii pacTBop (MakcHMyM y 625 mp) He yjaeTCA 
OCCTAHOBHTD J[axKe IPH BeCbMa JIHTeMbHOM OOsy4eHuH (6 yac.). Bemryyae *e 
PHMeHeHUA yBMaKHEHHOTO pacTBopa Pe3ybTATbI BOCCTAHOBNEHUA CHeKTpoo- 
OMeTPpHYeCKH OTMeyaloTcaA yxe nocme 30 MuH. OOyyeHua. Uepes 3 yaca 
OABIACTCA OTUCTIHBbIM, MHTCHCHBHBIM MaKCHMyM  ()OTOBOCCTaHOBJICHHOrO 
eoopOuya x%enesa (puc. 3 5, kpupas 2). f 

B noub3y TOPO, 4YTO BO BCeX STHX CJyYaAtX NOABMEHHE MHTCHCHBHOM MOJIOCHI 
MaKCHMyMoM y 650 Mp CBA3aHO C IIpOleCcOM BOCCTaHOBJICHHA, TOBOPHT, B YacT- 
OCTH, TOT (PakT, YTO NOCe BMYCKa BOSyXa BCera NOABIACTCA CMEKTP, Xapak- 
epHbiit JIA OKMCeHHOTO IpoOyKTa (KpuBble 3 Ha PHC. 2 oe 

Ha6mogapileeca Ham MOBbILIeHHe CBeTOUYBCTBHTebHOCTH peoopouya 
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Of 
700 ~—«600 P 50Omp 700 600 Om 


*Kele3a B IPHCYTCTBUM BOJbl ABJIACTCH Pe3yJIbTaTOM BbISbIBAeMBIX €10 B 3TO} 
calyyae accOlWMaTHBHbIX aBseHHi. MorKuHo Obi Obl MOMaraTb, YTO oOpa30BaHn 
accOWUMaTOB OMMCaHHOrO BbIIe THMa JONKHO CMOCOOCTBOBaTb TeYeHHIO pea 
WH JUCHpOMOpUHOHHpOBaHHA HYTO B 9TOM HK 3aKIOYAeTCA CYUIHOCTbh Je 
CTBHA BObI. OMHaKO BHAYMTEIbHbIM apdpeKT pereHepaluu HCXOJHbIX MpOYKTO 
IPH BIYCKe BO3AyXa ABJIACTCA, NOBAAMMOMY, HeKOTOPbIM BO3pa?KeHHeM Ip 
THB TaKOrO TOJKOBaHHA SddbeKTa. C Apyrok CTOPOHbI, CTOJIb 2%e TPYAHO JO 
NYCTUTb OTOOKUCeHHe aleTOHA NMrMeHTOM. M30xKeHHbIe aHHble CBUJCTEJIB 
cTBYIOT O CHE NUPHYECKUX BIMAHMAX BOI He TOJIbKO Ha CNCKTPbI, HO HH; 
tboroxuMuyecKoe oBeseHve ceocopOuja x%emesa. Mx JambHenmee JeTabHO) 
U3yYeHHe MpecTaBAeTCH AKTYAJIbHbIM. 


Vucrutyt dusuueckot xumuu uM. JI. B. [IncapaescKoro Ilocrynuvio 
Axayemuu HayK YCCP 20 XI 1955 


UMTHPOBAHHASA JIATEPATYPA 


r, 5B. A. J aun, JUAH, 95, 1001 (1954). 2° B. be EB 2 came 
nopa,A. A. Kpacuoscku ii, JAH, 66, 1133 (1949); 70, 2 
ton, W. F. Watson, J. McArdle, J. Am. Chempisam 
; B. Epcturuees,B. A.Tappuasosa, JAH, 89, 523 (1953) 
unasu, H. I. Tepacumosa,B. A. aun, JAH, 102. 767 (1955) 


| 


A 
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Aorsage Akaygemumionayr CCCP 
1956. Tom 108, Ne 4 


PHSHIECKAH XHMHA 


HM. B. BEHI uw J. B. FYPBHY 


SHEPPHA JMCCOLLMALLHH AIO 
(IIpedcmaszeno akademuxom B. H. Koxdpamsbesum 27 XII 1955) 


| 


| 


| 
| jlo nacrosmero BpemMeHH Bompoc O BeMUMHe SHEprHH AUccoNMayMA MoOse- 
\ky1 AlO ne Moxer CUHTaTbCA peleHHbIM OHOSHATHO. PasHbIMM aBTOpaMH B pe- 
j3yJIbTaTe CleKTPpOCKOMMYeCKHX H TepMOXHMMYECKUX UcceqOBaHu npeso*KeH 
)PAN peskO OTMHYAIOWMXCA [pyr OT Apyra 3HayeHH STO BeNMUMHDI. 
JImuetinad skcTpanolauua qua X*°L cocrosuua Monekyabt AIO mpusoqur 
/K 3HayeHu1i0 D,(AlO) = 4,16 98, KoTopoe MoxeT paccMaTpUBaTbCA TOsbKO 
)KaK HWKHAA Tpanulla MCKOMOM BeHYMHBI, TAK KaK HOHHBIC CHJIbI CBA3H JOJDK- 
}HbI, NOBHAUMOMY, HrpaTb 3HaYHTebHYIO pOb B MOsieKyse AlO. B To xe Bpe- 
IMA u3yyeHve MpequccouMalHn B cneKTpax AlO npHBOo_NT K 3HadHTeNbHO 60- 
jiee HH3KMM 3HayeHHsaM. Tax, TepuOepr (1) Ha OCHOBaHHM MpequccouMalHH B 
/B?% coctrosnuu AlO cuntaet, uro Dy (AIO)<3,75 38, a Posen (7) u3 mpequcco- 
wuauun B Xb cocrosuuu Hamen D,(AlO)<0,93 3p. 
 Tlocnequee 3HaveHHe MOxeT ObITb Ge3yCIOBHO OTBeprHyTO, TaK Kak Hccse- 
HOBaHve CIIeEKTPpOB aTMOCepbl 3Be3 MOKasaJIO, ITO, HapAyy C TaKUMM ycTOH- 
YHBbIMH MOJIeKylaMu Kak TiO, ZrO, BO x ap., B Heli mpucytcrByer AlO. Oro. 
NOSBONIAeT YTBepKaTb, YTO 9Heprua Juccounayuu AlO JomKHa NO BeMMIMHE 
ObITh OH3KOH K SHEPIHAM AHCCOMMALWHU YTUX MOJIEKYyJ, T. €. HMeTb 3HayeHHe 
mopsayka 5—7 9B. ; 
lelicrsurenbuo, Bpepep u Cupceu (*), uccneqya adcpy3HoHHbIM MeTOJOM 
papuopecue Al,O,(TB.)=-2AlO(ra3.)+O(ra3.), momyanmH fA paccMaTpHBae- 
MOH BeJIMUMHbI 3HayeHHe 6,0 + 0,4 9p. 

STo 3Hayenve mpHnuMaert Teliqon B HOBOM H3faHHH cBoeli MoHOorpadun (°*). 
Ojuako B onbitax Bpepepa u Cupcn (*) cocTaB mapoB Hay TBepOM OKHCbIO aJIio~ 
MHHHA OCTaBaJICH H€H3BeCTHbIM H, B YaCTHOCTH, He ObIIO IKCIHeEPHMMeHTAaJIbHO 
yCTaHOBJIeHO OTCYTCTBHe B HUX Tazs00Opa3Hor OKHCcH amioMuHHA, Al,O;. IloaTo- 
My HaliqeHHad 9THMH aBTOpaMu BeMUMHAa 9Heprun AuccounauuH AlO mMoxerT 
COfep2%KaTb 3HaYHTeNbHYIO OWIMOKY, H HOBOe HCCIeOBaHHve SHeEpruu AuCCOoUMa- 
uuu AlO no HesaBHCHMOMY MeTOJY TIpefcTaBsANO HECOMHeHHbIM MHTepec. 

Queprua uccounaynH AlO Haxofusacb pH NOMOMIM oOnpeyeseHusA KOH- 
CTaHTbI paBHOBecHA peakUMH Auccounaunu AlO: 


PaiP, 
K,(T) = Al#O 


; 


Paio 


B all@THJICHO-KUCIOPOHOM TWiaMeHM 10 MeTOy, ONMCaHHOMy HaMH pauee (°). 

TlapijuambHoe jaBseHHe aTOMapHOTO aJIIOMHHHA HaXxOJMJOCb Ha OCHOBAHHM 
y3MepeHuA HHTeHCHBHOCTeH AMHHuM Al A=3961,5 AB crieKTpe MaMeHH H 9TaJIOH- 
HOrO HCTOUHHKAa M3yYeHHA (TaMMbI HaKaJIMBaHHA) Tp JVIMHe BOJIHbI JIMHYY 
m0 cooTHomleHnio (cM. (°)) 


taf 4 1 
dno SGcyA 4 ca ae F | 
Piggy —s Be. (T T)e . 
Al » Wiad SO Ca c ( )Q( ) 
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eye k — nocrosuuaa Bonpumana; dk/dx — qucnepcua npuOopa; S — wupun 
menu cneKrporpaha; G— ypemm4eHve cieKTpambHOro mpHOopa; Cc, U C2 ~ 
mocTrosHHble 3akona [I]nanKa; h — nocrosnuasa IInaHKa; Am»— BepOATHOCT 
nepexofa; g,, — craTucTHueckuit Bec BepXHero cocTosHua; B — OTHOIeHHe 07 


HOCHTCJIbHbIX HHTCHCHBHOCTeH MHMM HM ammbI; Q(T) — cyMMa 110 COCcTOAHMAN 
,(T) —upeToBad UCIycKaTeIbHad CHOCOOHOCTh BOmbippama; T,— UBeTOBal 
TemuepatTypa slaMmbl; /,,— spPeKTHBHAA TOJWNMHa WaMeHH. 
AJHOMHHHM BBOAUICA B TwlaMaA B BHJe pacTBOPOB XJIOPMCTOTO aJIIOMMHM 
‘JIM aJIKOMO-KaJIMeBbIX KBaclOB. M3mepeHua MpOBOAMIMCh Ha cmekTporpad 
VMCII-51 c kamepon f = 270 mm. McrounuKom cpaBHeHHa CiLyKua Temnepaty 
uaa gamma JIT-2. Mapku novepHeHud CHUMasIMCb IpH NOMOLM 9-cTrymeHdaTor’ 
laTHHOBOrO OcaOuTeIa. CneKTporpaMMbl Obl MOJLyYeHbI Ha IlacTHHKa} 
Olay-panun cpupmer Ara. 
IIpu perunciennn P ,, Ld aOcOOTHOH BEpOATHOCTH Nlepexoja, Corner 
mero muHuu } = 3961,5A, Opin0 npuuaTo, Ha OCHOBaHMM aHHbIxX BupMana - 
Jlio6exa (*) uw E. A. Huxonopol (7) 3Hauenue A = 5,5-107 cex?. 
Hatiyenuple TaKMM OOPa30M BeJIMYMHbI NaplWasbHOrO WaBJIeHHA ATOMAPHOK 
TO asHOMMHUA B alleTHJICHO-KMCJIOPOJHbIX MaMeHaX TpeX pa3JIMUHbIX 1 


lepatyp upypeyenb! B Tad. 1. Temnepatypa coorTpeTcTBy!oulMx lwamMeH 
MapWWasbHoe aBMeHHe ATOMAPHOLO KUCOpOMa, IPHBeeHHBIe B TOM Ke TAO TUE 
BbIUHCIAIHCb =TCOPCTHUCCKH. 


Ta6Osauuna ft 


> 
Mnama| T, °K Cree Pay-107 | ZPay-10® | Paio- 10} Po-10 |Kp(T)-103| p~w* | Dd B — 
AK-II| 3150 | 0,0636 Aron POO) |) ARPS) AAOFRS ae Oe eau 2109: 132,6 
AK-III} 3210 | 0,0636 2,00 aA Drakes slpyalare} 1,085 Parade! 13209 
-AK-IV| 3250 | 0,0636 2,38 O28, 2,01 1,162 A SAQA GD th os 13256 
AK-II|{ 3150 | 0,41182 1,80 AEDT) \ ako 1,078 | 0,169 27,69 135,3 


IlockouibKy B IpHHATOM HaMM MeTOUKe NaplHasbHoe JaBsIeHue WapoB Alc 
BbIYHCIAeCTCA KaK pa3HOCTb MexKy LPai— CyMMapHbIM JlaBJIEHHeM BCeX COL 
e€]MHeHHM asOMHHHA BMaMeHu HU Pai— apluasbHbIM jaBsIeHHeM area 


aJHOMHHMA, HEOOXOAMMO ONpeeHTb NOPAAOK MaplMaJbublX WaBeHu Apyrux 
COCAMHEHHH asIOMHHUA, OOPpas0BaHue KOTOPBIX BO3MO%KHO B IlaMeHH. 


HanOouree BeposTHo O6pasoBanne B IulaMeHu, Hapagy c AO, monexya Al2O) 
Al,O; u AIH. | 

IlapuManbuble aBJIeHuA STUX COeAMHeHUM ObiuIM BbIMMCIeCHbI HAMM H3 cue? 
AAYIOULUX COOTHOMeHHH: | 


| 


| 
| 


Pao 


P Sey Wee R ie ae PrP PriPu 
Al,O K, (A1,0) ? 


Pai,o, = ~K,(AlOs) > Pan = K, (Aly 


Js COOTBETCTBYIONIMX pacueTOB ObIWIM UCHOb30BaHbI 3HAUeHUA K ,(Al,O3} 
M0 JaHHbM (8), sHayenua K,(AlH), BprancnenHple HaMM NO JaHHDM, IipHBeeH- 
HBIM B MOHOrpaduu (*), u sHauenua K,(Al,O), nomyuennpie Hamu pH NOMOLIE 
MpHOMKeHHOH OWeHKH nO janHpMm (3,9). TlapuuanpHpe japienna aToMap- 


HbIX aJIOMHHUA WM KHCIOpOja MpuBeyenbl B TaOn. 1, MaplManbHoe JaBneHue 
BoWopoa B COOTBETCTBYIOMIMX MiaMeHaxX ObWIO BbIYHCeHO Hamu paHbue (5). 
pacueTOB MOKa3aJIM, YTO B YCNOBHAX HaLIMX 


PesybTaTbl 
\OIIbITOB 


NpOBe JC HHbIX 
MO2KHO 


MpeHeOpeyb OOpasoBaHHeM BCeX MepeyHCMeHHBIX coequ- 


HeHHM, Tak KaK HX MaplWasbuble aBeHHA Ha HeECKOJIBKO NOpAKOB MeCHbIUe 
Pai, UM, CeQOBaTebHO, naplWvasbHoe Japmenue Pai MOXKET BHIVHCMATLCA 10: 
‘COOTHOIMeHHIO Paio=%P a;—Pa,. Haliqenupie Takum 06pa30M BeJIMYHHBI, a TAKKE 
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pOTBeTcTBy1OllWe HM 3HayeHHA K,(AlO) npn Tpex Tremnepatypax npnBeyensi 
} Tar. 1. B Tol xe Ta61Mue IpHBeJenbI 3HayeHUuA SHeEprun Auccounmun AIO, 
JSIUHCICHHbIe MO H38BeECTHOMY COOTHOLIeHHIO 


D, = T (A® — RInK,), . 
i 


ie Kp — koucTanta JuccomMannu AlO np Temnepatype T° K. AD=O,, Dy 
- Djjo— H3MeHeHHe IpuBeseHHoro TepMOJMHaMUYecKOrO nNoTeHiHanta [lnanKka 
| Z9—H° 

_ >, px remuepatype T° K. 

Heooxogumple Ji COOTBeTCTBYIOMero pacueta $HayeHua D* noTeHuMaoB 
SWIM BLIYHCJICHbI OObIYHbIMH MeTOJaMH cCTaTHCTHYeCKOl MexaHuKu (1°), no 
OCTOAHHLIM, peKOMeHAyembiImM Myp ('') (Al u O) u Tepr6eprom (*) (AIO). 
_ Ha ocnosanun JaHublx, NpHBeJeHHBIX B Tau. 1, AA 9HeEpruu AuccouMalLuu 
JO tonyyaem suauenne 133,5 + 3 Kkam/mMomb (5,8 98), KOTOpOe yOB,IeTBO- 
MTCIbHO COracyeTcA c HalijeHHbIM Bpepepom u Cupcu. 

_ Bpesep u Cupcn (*) npeqnonarator, uro pacxoxkK enue MexKAy ByMA 3Ha4ye- 
MAMM SHeprHH AuccouMauHMH AIO — BpluncneHHbIM pH HOMO swHHeHHOK 
KCTPanOJAWUH HM HalieHHbIM HMM SJKCHePHMeHTAaJIbHO — OObACHAeTCA TEM, ITO 
lmKHee H3BeCcTHOe 7% cocrosHue AlO He ABAAeTCH OCHOBHBIM COCTOAHHeM 9TOL 
Onekyubl. [lo Hawiemy MHeHUIO, 3TO IpeANOMOXKeHHe OLINGOUHO, H COOTBETCTBYIO- 
lee pacxomw enue OOycOBIeHO, TaK »%Ke Kak B caryyae AIF HW HEKOTOpBIX Apy- 
MX MOJICKYJI, HOHHbIM XapaKTepOM XHMHYeCKOM CBxA3H. 


Vucruty? roprouHx HCKoMaeMbIx Tlocrynusto 
Akajlemuyu HayK CCCP 15 XII 1955 
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. 


661 
{ 3axas 372 j 


JJoxaagp Akagemun nayk CCCP 
1956. Tom 108, Ni 4 


pe @PH3HYECKAS XHMH 


Axanemuk B. A. KAPIHH u T. HW. COPOJIOBA 
TEYEHME MOJIMBUHMJIXJIOPHA MO] REACTBHEM BOJIbUIAX CH) 


TlonuBuHuIXIOpHYA Mp BbICOKHX TeMIlepaTypaxX XHMMMYECKH H3MeHAeTC 
(1-8) w o6pa3yer crpyKTypHble ceTKH. Moxno Opil0 O%KUNAaTb, YTO NOMMBAHAS 
XJOpHA Boobue SyAeT UpesBHlyaHHO ObICTpO yTpayMBaTb TeKyYeCTb, Tak Ka 
IIpOWecchl TEYEHHA, BOSHHKaIOWIMe JIMIUb pM HarpeBe, OyAyT Bcerfa OCO*KH 
Hbl WpoweccaMu CTpyKTypooOpasoBanua. Cuauasia MbI MbITamvcb oOnpejenu 
TeKYYeCTh TOJHBUHHIXIOpufa pH TeMilepaTypaX, COOTBETCTBYIOWIMX € 
nepexojly B TeKywee COCTOAHHe, H3BECTHbIX M3 TePMOM€XaHHYeCKUX UCCIeA 
Banu (4,°). Tlosromy Opi M3MepeHb! JespOpMalMu OAHOOCHOTO CKAaTHA, pa 
puBabulneca 3a 10 cex.*, MO JelcTBHeM MOCTOAHHOTO HalpsaxeHuaA (OT 0, 
yo 3,0 KI /cm?) B unTeppane oT 20 fo 200°. 

B KatecTBe OObeKTOB MCCIEOBAHHA ObIJIH B3ATbI YeTHIPe PpasHble NapTH 
HecTaOusM3upoBaHHoro nomuBuHuaxnopuyza (I, II, Il] u IV) u og 
napTua cTaOwH3MpoBaHHOrO NOMMBUHUAXIOpuAa (V). SHayenua TipHBese 
HbIX BASKOCTeH PaCTBOPOB NOJMBUHHIXIOpHysa B UMKOreKcaHoHe pu 2 
(0,25 r B 100 Ma pactBopa) Oblmu, COOTBeTCTBeHHO, paBHbl 1,47; 1,25; 0,9( 
1,00 u 0,94. 

BpbIanCHHOCb, YTO OOJIbINHHCTBO HCCIEAOBAHHbIX OOPa3sIlOB pasJIMUHbIX neh 
THU NOMMBHHUIXIOpHa B YKa3aHHbIX yCOBMAX He JaBanO MCTHHHOH OcTaTC 
HoH JepopmMaunu. B Tex ciyuaax, KOrla BOSHHKaJia OcTaTOUHaAd Jedbopmaln) 
(ppriue 160° u npu Oosee AIMTeEbHOM BO3JeHCTBHH CHW), BCerya OTMeuasaCb Yad 
THUHAA WIM axe NOHad MOTepsxA pacrBOpHMocTH OOpazuoB**. Kak usBecTHd 
yXyMlleHve paCTBOPHMOCTH NOMBUHMNIXNOpufa CBA3aHO C ero NpocTpaHct 
BeHHbIM CTPpyYKTyPHpOBaHHeM pH HarpeBanun. Ilostomy oOnapyxeHHan HeOot| 
paTuMaa JepopMaluad He MOXeT ObiTb BLISBaHa OOBINHOHM TeKYYECTHIO, eh 
jolleH B CeTUaTbIX NOAHMepaX, HU ABJIACTCH HE YEM HHbIM KaK BbICOKOSMACTHYE 
cKOH WepopMaluet, OOpaTHMOCTb KOTOPOH yTpaTusacb BCeACTBHeE HETIpepbIBH 
TIpOTeKaBlAX BO BpeMA esopMauHH Npoleccow crpyKTypupoBanua. | 

ViccneqoBanve TeKy¥ecTH NOMBHHWIXIOpHa Obi0 TakKxe MpOBeyeHO Ip) 
pacTa%KeHWM TOHKAX NeHOK (TOMMMHOK 0,2—O,3 MM) pH BbICOKHX TemnepaTy, 
pax. Hecmorps wa pasBurue Oombuux JecbopMaunii (COTHH IpoMeHToOs), ae 
HOH TeKy¥eCTH Takx*Ke He OblO OOHAapyxKeHo. 

B cBa3H C NOJYYeCHHBIMH pe3yJIbTaTaMM CTaJIO OYeBHAHbIM, U4TO CBOLICTB: 
NOJMBUHUIXIOpHAa B Mpolecce H3MepeHHA 3HAaUHTeJIbHO U3MeHSAIOTCA, — 
NOSTOMY IPHMeHeHHe OOUIeNPHHATHIX TepMOMeXaHHYeCKHX MeTOJOB H3yYeHH! 
TeKYYeCTH HE MO?KET JaTb MOORKUTEMbHbIX PC3YJIbTATOB. | 

HeoOxofMMo OblIO NOCTaBHTb OMBITLI B TaKHX YCJOBUAX, YTOOLI TeyeHH 
HOJMMepa MOrsO ObITh OOHAPyxXeHO HM H3MepeHO PaHbille, YeM B OOpasne pa3c 
BbeTCH 3aMeTHOe CTPYKTYpHpoBaunne. 

C 9sTo Webi NICHKH NOMMBUHMIXIOpUya, TOMMLHHOL B30—5O wv, 3allpaBJA 
JIMCb B CBMHILOBbIC 3axKMMbI, MOrpyKasucb B TopsAyy!o ocopnyi KucnOT: 
HM M30TEPMHYCCKH PaCTAPHBAIHCh PasMYHbIMU CHIaMH. B sTux ycNOBHAX 3 
30—60 cek. mp 170° ycnepanu pasBurpca*** Gonbume Jecdopmannn o6pa3llor 


* J[nWTesbHOCTb OMbITOB BO BCeM HHTepBalle TeMMepaTyp BCeACTBHe HeOOxonuMOCT 
TeEPMOCTATHPOBaHHA MpOMowmKaNach OT 2 no 3 uac. 


KE c 
Cue flyer 3aMCTHTb, YTO NOJHMepb, NOTepABIUHE CMOCOOHOCTh YacTHYHO HAH TIO JIHOCTb! 
PaCTBOPATbCH, BO MHOrHX CJlyuanx MOTPJIN ObITb Ne pelpeccOBaHeEl. 


** CyelyeT OTMETHTb, UTO IPH 9TOM GOO/IbINHHCTBO o6pa3l0B paspyllasloch paHbllle, ye 
ycneBala pasBHTbCH 3HayHTeNbHaA edopmallua. 
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eTHraBUiNe 500—600%. Kpome Toro, B TeX Ke yCOBHAX H3yYaJIHCb jesop- 
HH W3rH0a TOHKHX MI€HOK NOWMBAHMAXFOpHAa. OMHaKO, HECMOTPA Ha 6osb- 
j0€ YHCIO Pa3JIMYHbIX ONbITOB B WIHPOKOM HHTepBasle TeMMepaTyp UM Cu, HC 
[HHy10 TEKYYeCTh NOJMBUHWAXIOpHa OOHapyxXuTb He ylanocb. IIpu stom 
ACHHOCb, YTO B MOJIMBHHHIXJOPHAHbIX TWieHKax y2Ke nocse 40 ceK. mpo+ 
yeBa UMeCIOTCA CeTYaTbIe OOpasoBanuA. Tlopuq_uMoMy, pH Takux ycnOBuAX 
PYKTYpHpOBaHusA B NepBylo Ouepeb OOpasyloTcA CeTKH HEXHMMYeCKOrO Xa- 
aKTepa, TaK KaK HCCJI€OBAHHbIe MJICHKH XOPOLIO pacTBOPHMBI. 

Hcceqopanne nulacTuulupoBannbix MVJIeHOK Tak*Ke NOKa3asO, YTO IIpH 3Ha- 
ITEJIbHOM COJeprKaHHH acTHUKAaTOpoB (fo 30%4 TekyyecTb NOMMBUHNAXMO- 
ila ue OOHapyKuBaeTca. 

C apyrolt cropoubl, u3BecTHO, YTO Mp TeXHONOrMYeCKOli nepepaborKe no- 
MBUHUJIXJIOPH], MOMKET XOPOWIO BaJbUeBaTbCA H COPMOBaTbCA, TO, HeECOM- 
PHHO, CBA3AHO C MpOABJICHHeM TeKyYeCTH STOO MonuMepa. CuleqyeT 3aMeTHTb,. 
(0 PAA MSACNMM U3 NOMMBUNKAXNOpHa NOMyYaeTCA MeTOJOM yapHoro npec- 
BAHHA, IPH KOTOPOM HarpeTbilt WO BbICOKHX TeMNMepaTyp HOMMMep Xopoo 
PPMyeTcad Np MPHOBCHHOM BO3CHCTBHH OoOsbUIMX CH (yapa). JaBnenne,. 
ASBUBa‘olleecsA B NOMHMepe, NpH 9TOM paBHO 800—1000 xI'/cm?. 

| OOvapyxkennoe npoTnBopeyve MexKy NOyYeHHLIMM B Ja6OpaTOpHBIX yc- 
OBMAX JaHHbIMH OO OTCYTCTBHH TeKYYeCTH NOMHBHHHIXIOpHa MW HaMuHeM. 
ekyYecTH STOrO MOJIMMepa IPH NPOWSBOACTBEHHBIX MpoleccaX nepepa6oTkKu 
eOyeT oObacHeHHA. B onbiraxX MO pacTAKeHHIO MIeHOK JelicTByIOUMe CHIBI 
JABHUTEJIbHO HeBeJIMKH HW HE MOFyT IIpeBblllaTb 3HaveHHH pa3spbIBHOH mpo4- 
eTH. B curyuae 2Ke BaJIbIeBAaHHA HIM NpeCCOBaHHA BO3HHKAIOT CJIOKUbIe [e- 
OPMalHU CBHTa, pacTAKeHHA WH CKATHA, B KOTOPbIX PasBHBAalOTCA BeCbMa 
DJIbILUMe BeIMUMHbI Hanps2KeHHH. Ovepuquo, YO NOMMBUHHIXJOpHy, He CIIO- 
NOHDIM K TCYCHHIO IPH OTHOCHTEbDHO ClaOblX BOSJCHCTBHAX, OKA3bIBaeTCA Te- 
yuum Tip JeHCTBHM OOJIbIUMX CHJI MH BbICOKUX TeMNepaTyp. CreqoBaTembHO, 
PKYyUeCTb MOJIMBHHHIXJOpHAa HMeeT HeOObIMHbIN XapaktTep. 

B cBa3H C STHM Obl TpOBeJeHbI OMBbITLI, B KOTOPbIX CpaBHMBaJIHCb CBOUCT- 
4 BaJIbUOBaHHOrO pH 180° NOMMBUHUIXIOpHya CO CBOHCTBaMH TOTO Ke Tou 
epa, NO_BeprHyToro TOJIbKO nporpeBy mpH 180° B TeyeHHe TOrO Ke; BpeMeHH. 
‘Kasalocb, 4TO TIpH MporpeBaHHuH oOOpasuoB pa3sIMYHbIX NapTHH NoOuMBH- 
WIXIOpuya yxKe yepe3 vac yTpauynBasacb UX pacTBOPHMOCTb (MHOrHe OOpas3- 
bl TepsAJIM pacTBOpuMocTb uepes 40 MMH. mporpeBa). O6pasubI xe, Mog- 
2praBlivecA Jlaxke JWIMTebHOMy COBMeCTHOMY MeXaHHYeCKOMy H TeIJOBOMY 
OSeHCTBHIO (BaJIbIeBaHHI0), OCTaBaJIHCb pacTBOpHMbIMH. IlocKombKy pH 
aJIbIeBaHHH, HeCMOTpA Ha CTpyKTYpupytoulee JeHcTBue MporpeBa, MWIeHKH 
OMMBHHUIXNOpua OCTaIoTCH pacTBOPHMbIMH HM CHOCOOHDIMH K opMoBaHHIo, 
2 OUCBU HO, YTO CHIbHOe MeXaHMYeCKOe BO3SEHCTBHE BbISbIBAeT B MOJIMBUHUVI- 
Topujle WecTpyKTHBHbIe Mpoueccsl. 

Jina OWeCHKM 3THX JeCTPYKTHBHbIX MpOUeccoB OblwIO CyIeCTBEHHBIM BbIAC- 
UTb, KaK H3M€HAeTCA MOJICKYJAPHbIH BEC NOJMBUHHAXJOpHa BO BpeMH BaJlb- 
eBaHua. YUNTbIBas, UTO JO CHX Nop He HaliqeHa MpHroswaA AA BCeX THNOB 
OMBUHUIXIOpHa CBA3b MexKLY BASKOCTAMM HX PaCTBOPOB HM MOVJICKYJIAPHbI- 
H BeCaMH, MBI CpaBHHBaJIM IIpHBeJeCHHbIe BASKOCTH PaCTBOPOB BaJIBUOBAHHbIX 
OJMBUHUIXIOpH70B. B KavecTBe paCTBOPHTeJA MNPHMeHAJICA WAKOreKCaHOH~ 

Oxa3ao0cb, JTO B MepBbl€e HECKOJbKO YaCOB BaJIbUeBAHHA MIpHBeyeHHan 
ASKOCTh [IpakTH¥eCKH He H3MeHseTCH. Bonee AHTeIbHOe BasIbIeBaHNe BbI~ 
sIBAeT MOBbIMIeHHe TpHBeeHHOM BASKOCTH. 

Orciofa cuefyeT, UTO B TO BpeMA Kak IIporpeBaHve NOMMBUHUIXMOpU fa: 
PUBOAMT K efO CTPYKTYPHPOBaHUlO, BaJIbUeBaHHe B TeYeHHe MVINTEbHOTO 
DeEMEHH HE H3MCHACT HH PaCTBOPHMOCTH MOMMBHHMIXJOpH Aa, HA TpHBeeHHOW 
ASKOCTH e€FO pacTBOpOB. CyeJOBaTeJbHO, MIpH BaJIbUeBaHHU, AB AIOULeMCs 
SBMECTHBIM BO3JCHCTBHEM Ha OJIMMep Telia HW OOJIbIUMX MeXaHHYeCKUX CHI, 
pouecc CTpyKTYpHpoBaHHA KOMMeHCHpyeTcA NpOleccoM AecTpyKuUMH. 

Ha ocHoBaHHH COMOCTaBJICHHA MpHBeeHHbIX BbILMe JaHHbIX MOMKHO CieaTb 
SIBOJ| O TOM, UTO TeYeHHE MOJMBHHWAXMOpHfa OCYWIECTBIAeTCA HE 3a CHC? 
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B3aMMHOrO MepeMeleHHA XMMMYeECKH He H3MCHHbIX OOJIbIIMX MOJIEKYJI ie 
HanpuMep, B Cly¥ae MefIeEHHOTO TeYeHHA NOWMM306yTHNeHa, PasBUBAaloller | 
Tip BOselCTBMM MaJIbIX CMJ), a 3a CYeT BbISbIBACMBIX OOJIbINMMM CHAM p 
PbIBOB IUeMHbIX:MOACKYJI WH OOpasOBaHHbIX MMM MpOCTpaHCTBeHHBIX CTP 
typ. B pe3ybTaTe mpouecca JeCTpyKUMH BOSHHKaeT BOSMOMKHOCT HeoOpa 
MOTO II@peMeHIeHHA OTJCJIbHbIX, PaHee B3aMMHO CBA3AHHbIX, 9JIEMCHTOB CTP 
TYpbI, T. €. TeYeHHA NOMMepa. OqHaKO, MOCKOJbKy, Kak 6bIIO MOKA3aHO BBbI 
mpolecc JecTpyKUMH KOMNeHCupyeTcA TpoleccoM CTpyKTyPHpOBaHHA, 1 
JIMBUHUIXJIOpU CiocobeH K TeYCHHIO TOJIbKO B MOMCHTH! BO3JeHCTBUA BON 
(UHX CHI. 

Takum 06pa30M, MOXKHO CfeaTb BbIBOA, YTO TeYeHHe NOAMBUHUAXOp 
YMeeT J[€ECTPYKTHBHO-peKOMOMHAaWHOHHbIM XapakTep HM MpoTeKaeT JIMUIb 0 
jlelicTBHM OOMbUIMX MeXaHMyecKHX cH. IlopuquMomy, NOAOOHOrO pola ABI 
HWA HaOsiofalorcd BO BCeX CuyYaAX MeXaHHyeCKOH TepepaOoTKH CTPYKTY| 
pylolluxca mouMMepos. Bo3sMoxKHO, YTO 3HAYHTebHaH YaCTb MpoleccoB ne 
paOoTKH MOsJMMepoB OCYyeCTBIAeTCA 10 OOHApyKeHHOMY HaMH JIA NOI 
HMJIXJIOpHya M€XaHu3My TeyeHHA, KOTOPOe MbI lpefiaraeM Ha3BaTb «XHMH 
CKMM TeyeHHeM»”. 

Ms ycranoBvieHHbixX HaMH (pakTOB BbITeKalOT BaxkHbIe CleqcTBHA. M3pecr 
-¥7TO ‘CTPYKTYPHpOBaHve NOMMBUHUIXIOpHAa TeECHO CBA3aHO C ero OKHCJIEHNE 
Pa3BMBaIOlUMCA 110 MeENHOMY MeXaHu3sMy. CyeqoBaTeJIbHO, powecc JecrpyK 
TIpW BOSJeMCTBHM OOJIbIUMX CHI, IPHBOAAWMH K OOpasoBaHHio CBOOOJHBIX 
uKanoB (°), AOUKEH CYIWIECTBEHHO BJIMATb Ha TpOTeKaHHe OKHCJIMTeJIbH 
mpoueccosp. TakuM oOpa3om, mpouecc XHMHMYeCKOTO TEYEHHA CCTb CONPAKeHH 
HpOWecc MeXaHHYeCKOH JeCTPyKUMH HW OKHCJEHHA. 

Kpome Toro, oOpa3ytolvecad pH MexXaHHy¥eCKHX BO3eHCTBHAX CBOOO, 
pajluKaJIbI MOrYT TaK%Ke pearupoOBaTb C ApyrMMH MOMHMepHbIMH MOVJIeKysa 
oOOpa3yA pasBeTBACHHbIe CTpyKTypbI. CuleAcCTBHeM 3TOTO TIpoLecca OKO 6 
ilOHWxKeHHe TeKy¥YecTH NoNHMepa. IlosTomy, pH BableBaHuu NOM 
pa JlOJOKHO yCTaHaBJIMBaTbCA PaBHOBeCHe Mexy MpoleccaMH MexaHHyecK 
JIeCTp YKUUH MW CTPyYKTYpHpoBaHHA, OOYCOBJEHHOTO B3aHMOelCTBHeM obpasy 
 WMXCH CBOOOAHHIX pawuKaNOB C WeNHbIMH MOosIeKyaMu, a Takxe OKHCJIMTE 
HbIMM TWpoleccaMu. | 

SAicHo TakxKe, 4TO Npovecc nepepaOOTKH NOMMBHHUIXIOpUAa omKeH GE 
OYeHb YYBCTBUTEJIEH K IIPHMeCAM, CNOCOOHBIM HHTHONPOBAaTb HJM HHAMAAPOBs 
\HenHble Tporeccsr oKucwenusa. JlelicrBuTembHo, BBeJeHHe TaKHX jloOak. 
OyyeT HapyulaTb paBHOBecHe Mexy NpoweccaMu CTPyKTYpUpoBaHHA UH nectp) 
“IMWH H, Cle OBaTeIbHO, BIIMATD Ha Mpowecc XHMHYecKOroO TeyeHua. Murn6uta 
‘AOJDKHbI CMeWaTb PaBHOBeCHe B CTOPOHY JeCTPYKUUH, T. €. CHOCO6CTBOBATh Pp! 
BHTHIO XMMHYecKOrO TeyeHHA. BaegqeHve 2e BeLIeCTB, ABJIAIOULNXCA ucTOU! 
KOM CBOOOHBIX payUKaJIOB, HHHILMAPYeT OKUCIIMTEIbHbIE MpoUecchl U, Cue; 
BaTeJIbHO, CHHKaeT XHMHYCCKYIO TeKYyYeCTb. 

B sakmioyenne CeyeT OTMeETHTb, YTO OOHapyxXeHHOe ABNeHHe XHMHYeCK 
TEKYYECTH NOMMBHHHAXNOPHa HMeeT, NOBUMMOMy, Oomee COMM XapaK’ 
H CBOHCTBCHHO BC€M CHCT€MaM, B KOTOpPbIX MOPyT pa3BHBaTbCs COMpsAyKeHE 
SIPOLWeCchl JeCTPYKTHBHO-peKOMOMHAMOHHOTO Xapakrepa. | 


Ilocrynwo 
11 I 1956 


UMTHPOBAHHAS JIMUTEPATYPA 


‘3. WU. Bapr, Texnonorun cuntermueckux nuacruyeckux macc, JI., 1954, .crpimt 
nee I. Arlman, . J. Pol, Sei, 12/°543 (1954). °° T- Ariman, Jo Por Scia 
547 (1954). *B. A. -Kapruun, 10. M. Manuucxud, JAH, 72, 725 (19% 
°B. A. Kaprun, M. H. Ulreguuar, Kypu. xum. npom., Ne 3, 137 (1955). 


* Takoe OOosHayeHHe, OTMeYaeT CyIecTBeHHy!O OcOGenHOCTD TeueHUA, paspuBalomer 
BCNeACTBHe HelpepbIBHOTO paspyMleHHA H PpeKOMOMHAILHH XHMMUeCKHX CBH3El B mpoctpar 
BeHHO CTPyKTYPHPOBaHHOM MOMHMepe, He Cioco6HOM K OCBIUHOMy TeyeHHIO. 
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Hokuayn Akayqemun nayx CCCP 
1956. Tom 108, Ne 4 


PHSHIECKAA XHMHUA 
E. PYKEHIITEHH 


TEOPHS HENPEPbIBHOH MOJIEKYJIAPHOM JIECTHJWIAWMH 
B CAYYAE JOCTATOUHO KOPOTKHX KOJIOHH 


(IT pedcmasazeno axademuxom A. H. Opymniunom 23 II 1956) 


B pa6ote (1) * Mbl Upeynonaranu, YTO BpeMA HeOOxoyuMoe JIA Bubpy- 
MOHHOTO TIpOXOKMeCHHA XWHAKOCTHOHM MWICEHKH JIA KaXKJOTO H3 KOMIOHCHTOB 
MecH, J[OCTaTOUHO MaJIO 10 CpaBHeHHIO C BpeMeHeM CTeKaHUA XKUKOCTH Ha 
eniow mospepxnoctH A. J[pyrHMuM cCJIOBaMH, MbI CU¥HTaIH, TO ruyOuHa 
UpPy3HOHHOrO MpOHHKHOBeHHA OOJIbIIe TOMIMHbI 6 2XKAAKOCTHOM MeHKH 
WA OOJIbINeH YaCTH BbICOTbI NOBepxXHocTH A. 

B 9TOH 3aMeTKe MBI pa3OepeM culy¥ali, KOra 3TO YCOBHe He BBIMOJ- 
[feTCH, a2 HMCHHO CulyyaH, Kora rayOuna yuddpy3vHoHHOrO NpOHHKHOBeHHsA A 
MeHbUe TOJUIMHbI COA XKHAKOCTH, B KOTOPOM CKOpOCTb HMMeeT 3HayeHHe, 
WIM3KOe K Us (9TA TOJUIMHA paBHa IpHOH3HTebHO 0,4 34). 


0c 
Ecau 6)—96 jocTaTouHO MaJiO nO cpaBHeHHio c A, To D; eal W323 
mpaBHeHua (10) padornt (1) MOX%KHO allNpOKCHMHMpOBaTb BbIpaxkeHHem ** 


0c, Dit Is 
p,(1) = (= a) (Cj, 3— €j, 0); (1) 


io H Cj,o — 3HaveHHA 6 M Cj TIpH a: 


* O6osHayeHHa H Cxemy mpHOopa cm. (1). 
** Bpipamkenne (1) cooTBeTcTByeT Lupdy3HOHHOH 3aqaye 


Ze xi 0; 


C:=C; 

; J 1,0? 
! Oc; Oc; : 
| UL = pe 1) CC, —C; 3; (2 a= \)), se SO; 

8 Ox i dz J J 
Cj =Cig 2= OM, x > @, 
“Ae Cj, 8 H us CUHTAIOTCH TNOCTOAHHBIMH. 
: PewleHHem 3ToK 3aflauH ABJIAeTCA: 

2 
| Oe Cis | (a) 
j , , 5 10: ? 

: J Jj, 0 J J Dy V xD,/ Us 


oKy 1a j ce ; 
Cc; 3 ll ) a 

J lf eas aee8 

ee 02 ie (= x ee o) 


Onpexeiaa rayOuHy AKnppysHOHHOrO MPOHHKHOBeHHA Kak paccTOAHHe, Ha KOTOPOM 
3bIpaxkeHve (a) MPHBOAUNT K 


| €;— C; g= 9-107 (c; 5 —C;, g)» 
3 (a) NosyuuM 
A = 2,8/ D;x/us- 


Tenepb slerKO MOHHTb, UTO axKe B CJyuae, Kora o6a yCJIOBHA, OTMeCYCHHbIe B BBeJ[e- 


{MM, BbINOAHeHbI, BbIpPaxKenHe (1) elle MpHOMHSHTeNbHO CIpaBeJHBO. 
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Oc. 
Ecau spipaxenve D; (FA), u3 (1) nofcTaBHTb B ypaBleHHe 


| 3 

dN; Ce; d 

- ~ sbi (5+ iL \ bE SX, sax \ uc dy = — Skj, sXj,5 
0 


(ypapuenue (10) “3 pa6ortet (*)), nOwyuHM: © 


ial 


dx 2G EX 


Ecam lpeqnouoxHtTp, 
u3 (2) Nowy4HM 


EY. , eu 
10\ 21x 
Xj,6 = 5 ; (4 
(22 tm" ace y 
Set’ 4 rae + 7, \ uc y 
0 
3D 5u 1, 
fm 
dN; sk;, 9X j, 9 fee. i 
Aire Be m ' a 
BD we Na (Bona ae 
Seeney Genes tayy, 
ed ss 27x ak Suds > ; 


Cpequas CKOPOCTbh Um MponopuyuoHabHa 3?. Tak Kak B ypaBHeHHe ( 
BxoguT u,/? u 8 B OOHIEM MeJIEHHO MeHAeTCH C X, 3AMCHHM Um ero 3HaY 
m 


‘ «3 d‘\ 
HHEM Um,o UpH x =O. [na npesBaputTesbHOM OMeHKH Mbl 3aMeHHM =» h 


=1 
€ro 3HaYeHHeM pu xX = 0. Torya MbI JICrKO NOJIYYHM 


Nj,o—Nj= r. 


J 


1 al 1 
Hie reba lichea|a ( 


rie yepes fr; OOO3SHAYeHO BbIPaxKeHHe 


eh 
<< >) Ri, Xi, 9 
= i=1 2r Il, 
a c Dans) 


m 


MoxHO mpopecTtH Gomee TOUHbIi pacueT, ecu onpejemHTb dS Ni/ 
| 


43 ypaBHeHHA 


m 


dN ne rage (2Pitimo 
i=1 | ay) bo DON Dex 
ax cer 7 1/ Hl d m > 
= Tes WY Wes Sl 
hy eta ies ) re ae 


KOTOpOe TloslyyaeTcH u3 (4) CyMMMpOBaHHeM 0 j. 


* Ecln 3To yclOBHe He BbINOJIHACTCH, Mbi Oy eM 3aMCHATb C HCKOTOPbIM Cpe] Hh 


3HaIeHHeM. 
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5 

dN, 1D); Ts . 
ats =s(= aa (cj, 3— 6, 0) + 8Xj,042\ wedy = — skj, aX;.5. (5 

0 


YTO KOHILCHTPallHA C U3MCHACTCH He€3HAYHTeJIbHO | 


r+ 


Hl 


Ecau BBectu o003HayeHHa 


; dx 2 3D u 
0) == DN: aj = 05%}, sX;, (LE a ¢ 


2mx 
iat! 


3D 
bj = hy, 38 + c5(— ee)", 


| ypaBHeHne (7) samuulerca B Buje 


m 


Chia aes ek , 
ou ROSS aE (7’ 


 Beloop KopHa, woyxoqauero c (busH4eckofi TOUKH s3peHHs, Cyesaem, 
m 
“Mea B BHY, 4YTO OH JOJDKeH CTPeMHTbCA K — S oF k;,sXj,9, Korga x0. 
j=1 
“Tipeqnosoxum, uto 6, > b, >>... > bm. Kopenb, yqoBmeTBop soli BbIILe- 
JOMAHYTOMY YCJOBHIO, MOXKeT HaXOUTbCA JIU B IPpOM@KYTKE 0, —dm 
ABJIACTCA MCHbIUHM TO aOcOJNOTHOH BeJIMUHHeE H3 BYX KOpHel, KOTOppIe 
WKHO HaliTH B 3TOM TIpoMexyTKe. O6o3HauHM ero 4epes ¥ (xX). 


- CrejopatesbHo, 
3D u 
( jm, a dx 


27% 


(8) 


C—O 


Nj,0 — Nj =skj, Xj, 9€ 
j*m,0 


3 ky, s+ e(— 


ByxapectcKHit Tlocrynuao 
MOJHTeCXHHYeECKHH WHCTHTYT 5 VII 1955 


3D 4 F 
C ie += 96) 
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IMUTHPOBAHHAS JIMNTEPATYPA 
TE. Pyxenmtein, JAH, 108, No 3 (1956). 
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Hoxnagp AkayeMuu Hayk CccPr 
1956. Tom 108, Ne 4 


PHSHYTECKAA XHMH 


H. Jl. TOMAUIOB u FO. H. MAXAMJIOBCKMUM 


MEXAHHM3M 3JIEKTPOXHMHYUECKON KOPPO3MH METAJLJIOB 
B NOUBE 


(II pedcmaszeno akademukom II. A. Pe6undepom 2 1 1956) 


YcnOBMA BOSHHKHOBeCHHA 3JIEKTPOXHMHMYeCKONM LeTepOreHHOCTH Ha NOBepXx: 
HOCTH MeTaJa, IpHBOAAWeH K pasBHTHIO KOppO3uH, OblIM B OCHOBHOM yCTaHoH 
JIGHbI M M3yYeHbI Ha IIPHMepe KOPpO3HH MeTaJJa B XUAKUX IICKTPOMMTAaX = 
BOJHBIX pacrBopax (7°). H3pecTHble 3aKOHOMepHOCTH BOSHHKHOBeCHUA UM yHk 
I[MOHMPOBaHUA KOPPOSHOHHBIX JIOKAJIbHBIX IJIEMCHTOB B MIpHHUMNe OCTawre! 
J@HCTBUTeIbHbIMM MW IPHMeHUTeJIbHO K pa3BHTHIO KOPpOSHH BO BaxKHOK 0G! 
Be, MOCKOJIbKY 3eCb Mpolleccbl KOppO3HH MMeIOT Tak2Ke 9JIEKTPOXMMHUECKYH 
mpupoxy. B stom ucceqOBaHHH Mbl XOTeJIH, OHAKO, OTMETHTb HM HEKOTOPbIe OCG 
6eHHOCTH, HaOsOaeMble pH IJIeKTPOXHMHYeCKOH KOPpO3HH B yCJIOBHAX TOY 
BbI. B MpOTHBOMOMOKHOCTS IICKTPOJIMTAaM, KOTOpble OObIYHO MOXKHO paccmali 
PHBaTb Kak TOMOTeHHbI€ HW OAHOPOJHbIe cpefbl, WerKO MofBeprarowueca pas 
MeIIMBaHHIO HIM e€CTECTBEHHOM KOHBECKIMH, MOUBbI OOJafaloT ACHO BbiIparKe 
HOH HEOJHOPOAHOC1bIO UM B 3HAYHTeJIbHOM Mepe JOJIKHbI paCCMaTPHBAaTLCA Kay 
«HENOJBYKHbIN seKTpomuT». Ilo sto mpw4ynHe CKOpOCTb KOppo3Hu MeTaJiJ! 
B T0UBe OyfeT 3aBHCeTb He TOJbKO OT BO3HHKHOBCHHA MUKPOKOp pOSHOHHBI 
Map, CBASAHHbIX CO CTPYKTYPHOH HeEOHOPOAHOCTHIO MeTaJJa, HO ropa3jo | 
OoblUeH CTeneHH OT OOpas0oBaHWA MHKpOllap, CBA3AHHbIX CO CTpyKTYpHOH He 
OJHOPOHOCTbIO CaMOM NOUBBI, M OCOOCHHO NO NpHyHHe OOpasoBaHHA MakpOKop 
POSHOHHbIX Tap BCJIEACTBHE pa3sJIMYHA B KUCMOPOAHOM MpOHMMAaeMOCTH OTJeJIbi 
HbIX y¥aCTKOB MouBbI. HuxKe KpaTKO IIPHBeJeCHbl Pes yJIbTAaTbl IKCHEPHMeHTAb 
HOFO HCCJleqOBaHHA TpeX XapaKTepHbIX THNOB BOSHHKHOBCHHA MaKpOKOppo3sH 
OHHBIX Nap, paOoTa KOTOpbIX, 10 HallieMy MHeHHI0, YacTO onpeyesaeT Handowe 
CHJIbHbIe KOPpO3MOHHbIe paspylleHHA peabHbIX MOJ3CMHbIX KOHCTPyKUMi 

1Cosqzanyue Makponap Ha NoOASeMHOH MeTan 
AHUYeCKOH KOHCTPyYKIUU, NpOxo_Aameh wepes yuact 
KH TMOUBb C pasAUYHOK KUCHOPOAHOHK npoHunaemo 
cTb. Makponapbl JanHoro THNa BO3HUKalOT Ha MPOTA2KeHHBIX MeTaJn 
YeCKUX KOHCTPYKUMAX, MpPOXOAAMIMX Yepes PTpaHuy NOY C pasIMUHbIMU (Pu3sH 
KO-XHMHYCCKMMH CBOLicTBaMu. Peskoe H3MeHeHHe KHCIOpOAHOH NpoHunaemocti 
BNOJIb M€TAIMMYCCKOH NOBEpXHOCTH IPHBOAMT K OOpas0BaHHto pasHOCTH 3eKT 
POAHbIX NOTCHWMAIOB MeTaJIa HK NOABJICHHIO MaKPOKOppO3HOHHOrO TOKA 
BesMuvHa TOKa H ero paciipeylemeHve 10 MOBepXHOCTH KOHCTPYKIMH 3aBUcAT Oo 
SJEKTPONPOBOAHOCTH NOYBbI HM ee MOJIAPH3SAWHOHHBIX XapakTepucTHK. 

Ha puc. | janbi KpuBble pacnpeyxemeHuA KOPpO3SHOHHOPO TOKa UM NoTeHUMaNa 
NOJIYYeHHBIC B OMbITe Ha MOJ{€JIbHOM TpyOonpoBojye, NPOXOMALeM Yepes rpanuIL 
necKa W ramp 10% BaaxkHoctu. Moyenb coOupanacb u3 OTeIbHbIX ceKIMH 
H30MPOBaHHbIX [pyr OT pyra TOHKMMM SOOHMTOBLIMK NpoKJaykamu. Mex 
CeEKUMAMM BKJUOUaIMCb CONPOTHBJEHUA fF 10 3 OMa, Ha KOTOPbIX NO BeMINA 
NaweHHA MOTeHIMaa USMepxAICH TOK, NpOxofaulM yepes KarxkybIli yuacro! 
TpyOpi (cM. cxemy Ha puc. 1). U3 kpBbix Bu_HO, UTO Hatambuble NOTeHUMAII 
x*Keulesa Brune Ha0,15 BOTpuNaTebHee, YeM B Hecke. TIpu 3ambikanuu ceKILM 
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rp yOpl MaKCUMaJIbHbIN PpavenT NOTCHUHAJAa, MAKCHMAJIbHbIe MWIOTHOCTH KaTOJI- 
HOrO H aHONXHOrO TOKa WH H3MeHeHHe NOJIAPHOCTH Tp yObl HME€lOoT Me€CTO TOUHG 


jHa panne pasyeJia rvinHa — necok. M3mepeHubie TOKH YKa3bIiBaloT Ha HaJlHune: 


CHJIbHOM KOppO3HH 3a C¥UeT BO3HHKIUero TOKa Auphepenyaibnon aspanun. 
MspectHo, YO CKOpOcTbh KOppoO3HH OTAebHBbIX oOpaslloB x*xeNesa, WeHKOM Ha- 
XOAAIMUXCA B TIMHMCTOH moune (T. €. Kora KOpposHoHnHbiii npouece yeAUKOM 
OOYCIOBJIEH JeATEMbHOCTbIO MHKPorap), OYCHb MaJla BCMeCTBUe CHBHOFO TOp- 
MOXKCHHA KaTOJHbIX NpOWCCCOB BBHAY MaJOl NpoHHemMocTH KucmOpoya. Ha uc- 


CEXYEMOM MOJebHOM TpyOonpoBoje, Tem He MeHee, MaKCHMaJIbHbIe KOppo3su- 


OHHBIC NOpaxKeHnA HaOMOMawWTCA HMCHHO Ha yuacsKe TPyOpl, NpoXoatedt yepes. 


<—— Puta ala necok —— 


Puc. |. Pacnpegenenue m0THOCTH Toka H MOTeHHaIa Ha MOJebHOM TpyGompoBoge (MN). 

4d — norenunas TpyObl B pas3OMKHYTOM cocTOAHHH; 2 — pacmpeyeneHve NoTeHuMaa npH padoTe 

Makponapbl; 3 — pacmpefesieHHe NJIOTHOCTH TOKa N10 TpyOe B KaTOAHOH (k) u aHOMHOL (a), 30Hax; 

CTpesIKH — TOUKH 3aMepa NOTeHHasa; rf — conpoTuBeHua; /7 — nepekmiouaTetb K MOTeH- 
I[HOMeTpy 


rauHy. YBeNHYeHve CKOPOCTH KOppO3HH Ha yyacTKe TpyObl, sexalleli B rn- 
He, CBA3aHO C paOoTOH MakKpollapbl, KaTOAHbIM yYacTOK KOTOpOH HaXxOUTCA B 
mecKe, a aHOJHbI — B IwHHe. 

TakuM o6pa3om, YepeOBaHhe NOB, OTJIMYHbIX MO CBOHM CBOHCTBaM, CO3jaeT 
OmarompHATHbIe YCNOBHA JIA BOSHHKHOBeHHA HW CyYHKIMOHHpOBaHHA MpoTs- 
XKCHHHIX Makponap Ha MOJ3eMHOM MeTasIMYeCKON KoHcTpyKuuH. IIpu BpicoKol. 
9JIEKTPOMPOBOJHOCTH MOYUB KOPpO3HOHHDIM TOK MaKpOllap MO2XKeT JOCTHLaTb OOub- 
IWUX BeJIMUMH, CO34aBad Cepbe3Hble KOPPO3HOHHbIe NaspyIWWeHHA yYaCTKOB KOH- 
CTPpyKUMH, HaxXoOjJAWMxXca B MOUBe C MaOH KUCNOpOAHOH MpOHHWaeMOcTbW. 

2 Makponapb, o6pasywoMmueca Ha NOBEPXHOCTH 
Mme hagmd BCE CTBRBUC  MECTHOH HeORHOpPOTnocT x 
mo4uB. Teomerpuueckue pasMepbl Makponap 9TOro THMa MOryT H3MeHATCA B 
IHpOKOM J[Wama30He B 3aBHCHMOCTH OT BeJIMYMHbI OTACJIbHbIX MaKPOBKJNOUCHHH 
B n0uBe (KaMHM, KOMKH pyro Gosee NOTHOM MoUBbI UT. Y.). HawOouee onac- 
HbI€ aHOJHbIE YYaCTKH OOpasyIOTCA NO], BKJIOYCHHAMH TOUBbI C MeHbIUeH KUC- 
JOpOAHOK MpOHHaeMOcTbIO NO CpaBHeHHIo C OCHOBHOM Maccou noyBbI. B Ta6..1 
MIPUBOAATCA SKCIeCPHMeHTAJbHBIe JaHHble WCCe4OBaHHA paOoTbl Makpomapbl,. 
oOpasyrolllelica Mexjly MOBepXHOCTbIO %eNesHoro AucKa AuametTpom 10 cm, 
MOMeIMeHHOTO B XOPOIO NpOHHWaeMy!O JIA KUCMOpoya mouBy (necoK 10% 
BJla2KHOCTH), WH OTJCJIbHbIM H30JMpOBaHHBIM OT OCTaJIbHOM NOBepXHOCTH y4UacT- 
KOM TOFO 2Ke MeTasisia WMamMeTpoM 15 MM, Hal KOTOPbIM HaxOJMJICA UMIMHpH- 
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yeckuli CTOJOUK PIMHbI uaMeTpoM H BbICoTOH 15 MM. TOK Makpomnapbl H3MepsJI- 
CH MO MayeHvIo NOTeHUMAaa Ha COMpOTHBIeHUU, Yepes KOTOPOe OBI 3aMKHY- 
Tbl 9TH [Ba y4YacTKa MoBepXHOCTH. OyepugqHo, YTO paOoTa TakHX Makporiap | 
BCJCACTBHE CPpaBHHTeNbHO OrpaHMyeHHOrO pasMepa BKJNOYCHA 6yqeT B 3Ha- 
UHMTeJIbHO MeHbIUeH CTEMCHH 3aBMCeTb OT OMHMYECKOTO COMPOTHBJICHHA TMOUBBI, 
yeM paOoTa NpOTAKCHHbIX MaKpollap NepBoro THA, HB OOJIbLeM CTeNeHH OMpe- 
JICNACTCA NOJIAPH3allMOHHbIMM XapakTepucTuKaMH. M3 comocTaBseHHA BeCOBbIX 
NOTepb C MWIOTHOCTAMH MaKPOKOPpO3HOHHBIX TOKOB (Ta6A. 1) cuefyeT, YTO JO- 
JIA KOPpO3HH MeTaJJIa 3a CU€T MAKPOKOPpO3HOHHBIX TOKOB Obisla MOUTH He OLILy- } 
THMa, a OCHOBHbIe MOTepH MPpHXOAUMMCh Ha JOMIO MAKPOKOPpO3HOHHOLO TOKa. 

MoxHO lOvlaraTb, 4YTO 
OOJIbBLIMHCTBO HaOJOaeMbIxX 
B IpakTHKe Cjlyy¥aeB MecT- 
HbIX NOpaxKeHH MOA3CMHBIX 


Ta6auna 1 


CxopocTb Koppo3HH aHOAHOrO y4acTKa Meraa 
IIpH pa6oTe MecTHOH Makpomapbl 


TInotHoctb ToKa] Tloreps seca, axtu4. noteps| Tayouna MeTAJIJIMYECKUX KOHCTPYK- 
Ha aHOZH. yua-| paccauT. nO KouH4. 6 ae Wal (B oTCyTCTBHe 6y2K a- 
cTKe Makpona-| mnpouten. 91eKTp. 
pbl, Ma/cm? B r/cM2-ron B T/cM?-rox B MM/rog FOI X TOKOB) oOyCcJIOBJIEHO 
0,033 0,3 0,3 0,3 Je ATE JIBHOCTbIO 110 JOOHBIX 
0,097 0,9 0,9 ta MaKPOKOppO3HOHHbIX Tap 
0,140 1,4 1,3 1,6 (nepporo HM BTOporo Tuma). 


3. MakponapH, 0 6- | 
pasywmueca Ha KpaawxX KOHCTPYKUHH B pPeSYMAbTATE 
KpaeBporoagm@me kta AUPPy3:unu KucROpOoga B MOUBE.— 
IIpu vucceqoBaHuu MpoleccOB KOppo3HH MeTasIIOB C KHMCIOpOAHON JenowA- 


pHsalueH B SIeKTpOMMTaXx ObIIO 


ycTaHoBseHo (3), TO CKOpocTb 
Auppy3suu KuCIoposa K KpaaM Ka- 
TOMa UMeeT ropa3qo OONbLUIy1O Be- 
JMUMHY Oularoqapx HCcMoOb30Ba- 
HHIO JOOABOUHBIX OOKOBHIX TlyTel 
Auppysuu. pu yuddbysuu kucso- 
pola B mouBe, re BemMunHA Aud- 
@y3HOHHOTO COA 3HaUHTesbHO 
Ooulblle, ULM B QJIEKTPOJIMTAaX, Hu 
MpakTHY¥ecKH MpefcTaBlAeT ToJ- 
WMHY CJIOA MOUBLI. Hal KaTOROM 
(?), B&HaHHe KpaeBoro sbbexta 
AIA Wupdysuu KucMoposa OyjzerT 
elle 3HAUHTeJIbHee. 

Ha puc. 2 npeycrapmeno pac- 
lipeyeseHve OTHOCHTebHOM MOT- 
HOCTH udppy3HoHHOTO ToKa m0 
1032 pXHOCTH KaTOJa B 3aBHCHMO- 
CTH OT pacCTOAHHA OT Kpan KaTo- 
nal. U3smepenun mpousso,qusucb 
Ha 2KeJIe3HOM KaTOJe, COcTOsIIeM 
M3 USOJIMpOBaHHbIX [pyr OT Apyra 
*%KeeSHbIX KOJIeM, HaxoWAulUxca 
B OAHOM TOCKOCTH (cM. CxeMy Ha 
puc. 2). Karoq momapusopasca B 
necke 10% BaaxHocTu up MoTeH- 
uvane —O,8B. na yMenpmenus 
BIMAHHAA BO3MOXKHOTO OMUYeCKO- 
ro Kpaesporo 9aipdpekta JOOaBouHbl- 
MU BHeWIHHMM COmpoTHBJeHVAMH 


OOOO 


Puc. 2, Pacnpeqenenue OTHOCHTeIbHOM MIOTHOCTH 
Auysuonnoro ToKa J ,,//9 B 3aBHCHMOCTH OT pac- 


CTOMHHA OT KpaA KaToga. (J, — MMOTHOCTS Judp- 


(Py3HOHHOTO TOKa B JaHHOl 30He KaToxa; /)>— TO 
2Ke B WeHTpe KaTofa). k — KaTox; a — nepdopu- 
poOBaHHbI aHox; J — snekTpox cpaBHenua; R — 
CONPOTHBJICHHA 10 2 OMa JIA H3MepeHHA CHVIbI TO- 
Ka NO MayeHHIO NOTeHIHasa Ha MOoTeHUMOMeTpe IT; 
r — JONOMHUTeIbHBIC COMPOTHBICHHA Ix BbIpaB- 
HHBaHHA OMHYeCKOrO KpaeBoro adppexta. J — na 
riyOune KaToqa OT TMoBepxHocTH mouBEt 2,5 em; 
2—5cm; 3— 10 cm 


YPaBHMBaIMCh PpasIM4INA COMPOTHBJEHHL Mey KarxKTbIM KOJIbILOM HM aHOJOM JO 
onpejewenHou BemunHbl. M3 puc.2 BUAHO, YTO MMOTHOCT TOKa uy3uu Kuc- 
JOpofa Ha KpawAxX KaTOJa 3HadHTebHO OOVIbINe, YeEM B LeEHTpe. BosMox*KHOCTH 06- 
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Puce. 3. BuemHuli BHA Kere3HOro JHCKAa NOCJe KOPpO3HOHHBIX HCMHITAHHH B MOUBe 
H pacnpeyeseHHe KaBepH 10 ero noBepxHocTH. A,—kowmM4ecTBa KaBepH Ha eJH- 


HHe MOBepXHOCTH ZaHHOH 30HbI OOpasua; Ay— TO Ke B KPaliHeH 30He MOBepx- 
HocTH; / — paccToAHve OT WeHTpa OOpasna 


JAH, rt. 108, Ne 4, Tomauios, MuxataoscKnii 


asOBaHHA MakpOlap BCJIeyCTBHe KpaeBoro aiPeKTa SKCHeCPHMEHTAa/IbHO MOJI- 
sep aacb Ha KOPPOAMPyioulMxX OOpaslax *We/lesa, HSPOTOBCHHbIX B (cbopMe 
MCKOB J\MaMeTpOM 20 CM H COCTOSIMHX M3 BHEWHeTO KOMbIla H BHYTPeHHero 
aCKa, HaXOJMBIINXCA B OANOH MOcKocTH. O6pasel, NOMellasiCaA B WOUBy (TecoK 
J% BJlaxKHOCTH), BHELWHee KOJbIIO Yepes TOKOBBIIi TIpHOop 3aMblKasloch Ha 
HYTPeHHHM AUMCK H B Mpouecce KOpposuM 3amMepsvica TOK oOpas3yrolllelica 
akpOnapbl. Ha puc. 3 noka3aH BHeMHMi BU H pacnpesenenue KOppo3HOH- 
bBIX NOpaxKeHHli 10 MOBePpXHOCTH OAHOTO H3 TAaKHMX OOpasoB nocse 4 mec. uc- 
BITaHuA. Buyuo, yro Kpalt OOpasila, ABAIOWIMiCA KAaTOJIOM, B MeHplueit cre- 
CHU NOABepxKeH KOPpOSHOHHbIM Nopaxenuam. MakcHMaJibHo mopa>KeHublli 
TacTOK B BUJle KOHUCHTPHYeCKOPO MOACAa He 3aXBaTHIBAeT WEHTPa COPasua, YTO 
KE CBASAHO C BJIMAHHEM OMHYECKOLO CONPOTHBJICHHA Ha pacnpeyesenue TOKA 
japbl. 

Takum oOpasom, axe B YCOBHAX (PU3HKO-XHMUYeECKOH OAHOPOAHOCTH MOUB 
a KpaAX MeTaJJIMYECKHX KOHCTPYKUMH MOryT OOpas0BbIBATbCH KOPPO3HOHHO- 
KTHBHbI€E Makporapbl BcvleqCTBHe KpaeBoro sexta Audpy3sun Kucoposa. 
) TIPAKTHKe H3BECTHbI CTYYaN CHIbHOL MeCTHOH KOPpO3HH CTasIbHbIX KOHCT- 
KUM Ha yuacTKaX, MpHlexKalluX K kpatO KOHCTpyKIMN (pesepByapos, 
pyO u Tt. 4.). C BanaAHHeM KpaeBoro 3cppeKTa HEOOXOAUMO TakxKe CBA3ATb 
SBeECTHYIO 3aBHCHMOCTb CKOpOCTH MOUYBEHHOH kOppo3HH oT mnsollaqn 
reOMeTpHy¥eCKHX pasMepoB) OOpasilos (*). 

TlouneHHad Koppo3Ha npescraBiaeT B OOUIEM cry¥ae COUeTAHHE yKa3aHHbIx 
fakpO- H MHKPOKOppO3HOHHbIX mpoueccos. IloKa emle He Jesanocb HOMbITOK 
AZ ICIMTb CTeMeHb yUaCTHA B OOIMEM MaTepHaJIbHOM 9pekTe KOpposuH paco- 
bl MaKpO- H MMKpOMap, XOTH 9TO, MOMHMO Hay4HOroO HHTepeca, HMeeT OOlIb- 
Woe MpakTHYeCKOe 3HaYeHHe HM B MPHHUHMe OKasbilBaeTCA BIOJIHe BOSMO2XKHBIM. 
Ipu OcHOBHOL pos B KOPppO3HOHHOM Mpouecce Makporlap HepaBHOMepHOli a9- 
all KOPpO3HOHHOe MoparxkKeHve UMeeT Oowlee BbIPAKeHHbIM MeCTHbIM Xapak- 
ep HW cocpeyoTounBaeTca Ha yuacTKaX KOHCTpyKUHH C MeHbIUeH agpa- 
welt. Ja NOuUBeHHOH KOppO3HH, OMpeyesAeMOH B OCHOBHOM paOoToH MHKpo- 
lap, XapakTepeH Oovlee paBHOMePHbIii BH KOPpO3HH, NpHyeM Koppo3sHa OyyeT 
OIee 3HAYMTeIbHOM Ha yuacTKaX Cc Gombe aspauneln. JLua paOoTsl Makponap 
ylleCcTBeHHOe 3HaveHHe HMeeT YJeJIbHOe OMHMYeCKOe COMPOTHBJEHHe MOUBHI, 
eM OoJIbilee, YeM OGJIbIIHe PasMepbl HMeIOT PYHKUMOHMP youve Makporapbl. 
Jia MHKpOKOppO3HOHHbIX MpoleccoR Mp NoYBeHHOH KOpposHH OMMYeCKHH 
JAKTOP HE HMeeT CYLIECTBEHHOTO 3HaueHHA. 


Mucrutyt dusuyeckoH XHMHH Ilocerymu.to 
Axkajemuu HayK CCCP 22 XII 1955 


UWMTHPOBAHHAS JIUTEPATYPA 
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eTaJIOB C KHCOposHOl Aenouspusaynei, Hay. AH CCCP, M., 1947. Pope oC WN KH MOB, 
eOpHA H MeTOJbI HCcesgoBaHHA KOppo3sHH MetavoB, M3n. AH CCCP, M., 1945. PTOs, te 
Banc, Kopposus, maccHBHocTb H 3allluta MetauoB, 1941. 
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Won nape ‘Anagemun nayx CCCP 
1956. Tom 108, Ne 4 


PH3HTECKAA XHMHf 


Jl. H. WIMPOPHH, yaen-koppecnouzent AH CCCP M. M. WEMSKMH, 
JI. A. ULYKHHA, M. H. KOJIOCOB u ®. A. MEHJIEJIEBHY 


O TIPHPOJE BHYTPHMOJIEKYJIAPHOM BOJOPOJHOUW CBA3H 


B paHee onyOmMKOBaHHbIX padoTax ofHoro u3 Hac (*°) Obl Cenal 
BLIBOJ, UTO B OOPasOBaHHM BHYTPHMOJIeCKYMAPHOM BOMOPOAHOH CBA3H, BKJIIO- 
YeHHOM B CHCTeMy COMpsxKeHHBIX CBASeH, HapAy C MMOJIbHBIM MH aKIeNTOPHO 
JOHOPHbIM B3aMMOJelCTBHeM, CYUIeCCTBeHHY!0 POJIb HrpaeT HelocpeCTBeHHOE 
B3aHMOJeHCTBHe jlePOPpMApOBaHHorO (B HallpaBJIeHHH o>) 2JIEKTPOHHOTC 
oOmaka aTOMa BOJOPOsa C T-3CKTPOHHbIM OOJAKOM aTOMa KHCJIOpOfa TpyNlb 
C=O. B uexkoroppix 43 yKa3aHHbIxX padoT (1,”) BlepBble Obl MocTaBse! 
BOIpoc H OO yyeTe SHEprHH T-3JIeEKTPOHHOrO B38aHMOJehcTBUA Tipu oOpaso 
BaHWH BOOPOAHOH CBaA3H, 39HeprHa KOTOpoH E B OOMeM CuJyyae paBHé 
cymMe FE,+£,+E£, (Ey, Eau Ex,—BeMUMHbI 9HEPrul, COOTBeETCTBYIOUIM 
JMMObHOMY, aKI[eITOpHO-JOHOpHOMy HM =-3JIEKTPOHHOMY B3aHMOjleliCTBUAM). 
SHEpruA BOMOPOAHOH CBA3H MOXeT ObITh IPHOMM3HTeIbHO BbIUHCseHa (7) ne 
1 v¥,—v 
cbopmyyie E = 7 " 

Vo 
(AE,) OT OOMjeH SHEPprHH BOJOPOAHOH CBASH, BbIPaxKeHHaA B MPOMeHTaX. 


paBHa (°): 


KKkaJl. Jloma SHEpruu x-32/IeKTPOHHOFO B3aHMO]eHCTBHS 


‘3 E,-100  [E—(E, + £,)]-400 
= eS Se ee 

B nocaequel (opMysie CyMMa 9HEPprHi AMNOJbHOFO HV aKkelTOPHO-JOHOpHOre 
B3avMojelcTBua £, + E, NPMHHMaeTCA paBHOH 9HeEPprHH BOJOPOAHOH CBAsH 
B COC/\MHCHHM, BbIOPaHHOM B KayeCTBe CTaHJapTa, B KOTOPpOM BHYyTPMMOJIe- 
KYIAPHAaA BOOPOMHAA CBASb OCYIeCTBAeTCA 6e3 «-3JIEKTPOHHOrO B3aHMO- 
WeHCTBUA. 

B jjaHHOM paOoTe MbI CTpeMHJIHCb YCTaHOBHTb 3aBHCHMOCTb MexkKJly CTpoe- 
HHe€M MOJI€KyJI HM CTeleHbIO y¥aCTHA HX «-9JICKTPOHOB B OCYIMeCTBeCHHE 
BHYTPHMOJIeKYJIAPHOM BOAOPOAHON CBASH. Ora CTeleHb yUacTHA 7T-9JIEKTPOHOR 
MOXKET NPOABJATbCA B 3ABHCHMOCTH OT CTPyKTYPHbIX OCOGeHHOCTel coesH- 
HeHH pa3sJIMYHbIM OOpasoM. 3yecb BO3MOXKHBI TPH curyyan. HanGonee BaxHblli 
ClyuaH BHYTPHMOJeKyIAPHOH BOLOpoyHOK cpasH C=O---H—O xapaxte- 
PusyeTCH yYaCTHeM T-3ICKTPOHOB He TOJIbKO TpylIbl C=O, Ho wu conps- 
2KCHHBIX C Heli KPaTHbIX CBA3eH BCeH MOJIeKyJIbl. Hanpumep, y alleruateroua, 
TponomoHa, B-MeTHITPpOMOMOHAa, %-OKCHAHTpaXHHOHOB H T. Il. ®-9u1IeKTPOHHOE 
B3aMMOeHCTBHe B WHKJaX C BOJOPORHOM CBASbIO JOUKHO ObITb OYeHb 3Ha- 
UHTCJIbHBIM WH MOXKET B CHJIbHOH CTeMeHH BJMATb Ha OOWLyIO SHeprHw 
MosieKy Jbl. J{eo OOcTouT wHave B TOM cayyae, Korga B OcyulecTBJIeHHH 
BHYTPUMOJICKYJAPHOH BOOPOAHOH CBA3H IIPHHUMAIOT yuacTHe -9/1eKTPOHBI 
TOMbKO Tpynmbl C=O, Kak 93TO MMeeT MeCTO, HallpHMep, y OKCOKTeHOWA, 
OeH30HHa M AMalleToHoOBoro cnupta. B 9THX MOJeKysax rpynnl, ydacTBylo- 
Ive B OOpas0BaHHH BOOPOAHOH CBASH, He BKJIOUCHBI B euHylo cucTemy 
COMPSXKCHHBIX CBAZCH, H MOSTOMY B PacCCMaTPHBaeMbIX COCAMHCHHAX x-91eK- 
TPOHHOC B3aMMOJCHCTBHE B TMK aX C BOLOPOAHOH CBASbIO OyJeT 3HAUNTeNbHO 
cua6ee. Hakonell, cyuecTByeT ele ofHa rpynma coequHennii, B KOTOPbIX 
BHYTPUMOJIeKyAPHAA BONOPOMHad CBASb OOPasyeTcH C yuacTHeM rpyuNUpo- 
BOK C—O— u H—O, ne umetommx T-3JIEKTPOHOB, HO HaXOAUUXcA 
BG, T-COMPAKCHHH C OCTaJIbHOM YaCTbIO MOJIeKysbI. K 9THM coeqMuHeHuAM 
OTHOCATCH O-MeTOKCHOeCH30HHaA KHCOTa, MeTHJIOBbIIi apup 1,8-quoKkcunadpra- 
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fina HW Ap. Syecb *-3ICKTPOHbI MOVIEKYJbI JOJKIbI B HeKOTOpOli crenenu 
KINOVATHCS B OOPAsOBaHHe WMKJIa C BONOPOAHOH CBAsbIO GaroqapaA HaMUMIO 
j', ™-COMPsXKeHHA, T. e. B3AHMOJeLiCTBHA ePOpMMpoOBaHHBIX. (>) O6NaKOB 
B-QIEKTPOHOB cBxseli C—O— un H—O (a rakxe p-3eKTpoHoB «Henose- 
CHHBIX Nap» aTOMa KHCJIOpOfa) C «-3IEKTPOHAMM COMPAXKeHHBIX cCBHAZelt. 
a OCHOBAHHHM H3JIOX%KeHHBIX COOOpaxKeHHit HaMH Obl HCCIEAOBaHb! HNppa- 
(PacHbIe CHEKTPbI MOPIOMCHHA PasJIMYHbIX TMpeycTaBureeli BCex Tpex pac- 
“MOTPEHHBIX BbIIUe THIOB COeAHHEHHH C BHYTPHMOJIeKYJAPHOM BOLOpOAHO!i 
“BasbIO. B KauectBe CTAaHapTHBIX COeAMHEHHI C BHYTPHMOVIeKYJIAPHOL BOLOPOL- 
10li CBASbIO Oe3 T-3JIEKTPOHHOTO B3aHMOJeliCTBUA GbII BLIOPAHbI MOHOMeTHJIO- 
SBI SUP STHJIEHTIMKONA (BOLOPOAHAA CBASb B MIATHUVICHHOM IMKse) H MOHO- 
METHJIOBBIM SPP TPUMeTHJICHTIMKONA (BOMOPOHAA CBA3b B LWeCTHUIeHHOM 
WKJe). QKCNeEPpHMeHTAJbHbIe Pe3YJIbTATbI TO H3MePeHHIO YaCTOT BaJIeHTHBIX 
<omeOanuit rpynm OH mpuseyenni B tam. |. 

AvaJIM3 MOJIYYeHHBIX IKCHePUMeCHTAJbHbIX JAHHbIX MOKA3bIBAeT, UTO TOJIOCHI 
aJIGHTHbIX KOJeOaHui rpynn O—H.--- B coequHeHuax, BbIOpaHHbIX Hamu 
KayeCTBe CTaHJ[apTHBIX, OYeCHb ClaOO pa3sMbiTHI (ay = 50 cm?!) uw mauo 
SMeILEHbI B CTOPOHY JWIMHHBIX BOH (Av = 60—70 cm). B To xe Bpema 
9TH MOJIOCbI CHJIbHO pa3MBITHI (@y = 250—300 cm!) uw pesKO CMeLIeHbI B CTO- 
pouy AmMHHBIX BomH (Ay = 320—570 cm) B Tom cayyae, Korga rpynnpi 
O—H.--- yuyactrByioT B OOpa3s0BaHHH BHYTPHMOJIeKYJAPHbIX BOOPOMHbIX 
CBA3eH, BKJIIOUCHHBIX B MATH- HIM IeCTHYICHHbIC IWMKJIbI CO 3HadHTeJIbHBIM 
®-9JIEKTPOHHbIM B3AHMOJeHCTBHEM (alleTHTAIeTOH, TPONOJIOH, 8-MeTHITPOHOJON, 
&%-OKCHaHTpaxXHHOHbI HW T. .). B coeqHHeHHAX 93TOrO THHa JOA IHEprHy 
—-9JIEKTPOHHOrO B3aHMoyeHcTBHA (AE,) jocruraer mourn 90% oT odmIeH 
9HEprHH BOAOpOAHOH cBaA38H. Takoro poOjla BHYTPHMOVJIEKYJIAPHbIe BOJOPOHbIe 
CBA3H BeCbMa YCTOHUYHBbI H B CHJIbHOM Mepe cTaOHAH3y!I0T MoueKysbI. Y Ta- 
KUX MOJIeKyJI 9HEprHaA HX OOpas0BaHHA Ha 20—30 kKam GOoubime, 4eM OHA 
Oblia Obl, ECM Obl y HHX OTCYTCTBOBAJIa BHYTPHMOJIeKyJIAPHaA BOMOpomnaA 
cBAi3b. B paccCMaTpHBaeMOM CJlyyae 9HeEpruaA OOpas0BaHuA MOVJIeKY Jbl YBeJIM- 
yeHa He CTOJIbKO 3a C¥eT SHEPrHH CaMOi BHYTPHMOJeKYAAPHOU BOROpOAHOH 
CBASH, CKOJIBKO B Pe3YyJIbTaTe €€ BIMAHHA Ha 9HEPPHIO T-9/IeKTPOHOB BCeH 
cuctembl. IIpu 3sTOM CJleqyeT OTMETHTb, YTO JIA JaHHOrO THIa coesMHeHHH 
M@KaTOMHbIe paccTOAHHA B cBA3H O---H, paccunTaHHble WCXOA H3 CTaH- 
JapTHbIX 3HAYeHHHM CBA3eH H YIJIOB, HaXOJATCH B ABHOM IIpOTHBOpeuHH 
© BeJHUMHAMH YAaCTOT BaJIeHTHbIX KOJeOaHHH rpyun O—H. IIpnynnoi sroro 
ABJIACTCA TO, UTO B MOJICKYJIaX aLleTHJIaleTOHAa, TPOMOJIOHOB, &-OKCHaHTpa- 
XHHOHOB H T. Il. NPH OOpa3s0BaHHH BHYTPHMOVIeKYJAPHOH BOAOPOAHOH CBASH 
MPOUCXOAAT CYIeCTBeEHHbIe H3MCHEHHA B pacmpeyeseHHH IJICKTPOHHOM IJIOT- 
HOCTH, Oslarojjapx YeMy H3MeHAIOTCA HW MexKAaTOMHbIe paccTOAHHA. Tak HalpH- 
Mep, 9KCII€PHMeHTaJIbHO HalileHHOe 3HayeHHe MexKATOMHOrO paccTOAHHA 
O---H B MATHUIeEHHOM IIMKsIe TpoMosOHa 3HaYMTeJIbHO MeHBUIe, 4M B rBasi- 
Kouie (1°). Ecam x-9JIeKTpOHHOe B3aHMOJelHCTBHe B WHKJIaX C BOJOPpOAHOH 
CBASbIO BEJIHKO H BBINOJIH€HO YCJOBHE MJOCKOCTHOTO pacnlO/lOwKeHHA WHKJa, 
TO XapakKTep MoOCJIeqHero (MATH- HIM WIECTHYJICHHbIH) He OKa3bIBaeT CYILECTBCH- 
HOrO BJIHMAHHA Ha CBOHCTBA BOJOPOJHOH CBA3H (CMeLIeHHe UM pasMbITHe TOJIOC 
BaJICHTHbIX KONeOaHul rpynn O —H.-.--, sHepruto oOpasoBpaHusA, peakIMOHHy!0 
CHOCOOHOCTbh H JIp.); 34eCb, OHAKO, BaxKHO, YTOOBI CyMMapHOe YHCIO aTOMOB 
B cHcTeme OblIO veTHbIM. UtTo KacaeTcCA CleKTpOB Coe/MHeHHM BTOPOH TpyNUbl 
(OKCOKTeHOJ, O€H30HH, J{HaleTOHOBbIN CNUpT), y KOTOPbIX BHYTPHMOVJIeKy Ap- 
HbIe BOJOPOMHbIe CBASHM OCYHIECTBJIAIOTCA C YYACTHEM TOJbKO T-3JIEKTPOHOB 
rpyunupopku C=O, To B 9TOM CayYae MOsOCbI BaJIeHTHBIX kOseOaHHi 
O—H.--- pasmpitp cadee (a, = 60—100 cm*) H MeHbUIe CMEIIeHbI Ay = 
=94—147 cm), vem y paccMOTpeHHOH BbIlle TpyNUb!l CoeqMHeHHH, a BesH- 
uuupt AE, cocraBuaioT suiub 26—60%. Hakonen, B ciekTpax TpeTbeH 
rpynbl coequHeHMit (O-MeTOKCHOeCH30lMHaA KUCOTA, MOHOMeTHJIOBbI 3pup 
1,8-{MoKcHHadTammHa MH Ap.), Y KOTOPbIX . BHYTPUMOVIeKyJIspHan BOWOpoAHaA 
CBASb OCYILECTBIAeTCH C YUACTHEM T-IJIEKTPOHOB J[pyruxX YaCTeH MOJIeKyJIbI 
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NeNe | YO? . [Yo Y= Ay, 
mn. emt | cmt 
da 3665 0 
16 3605 60 
7) 3605 0 
3 3530 55 
4 3475 147 
5 3468 147 
6 3403 182 
7 38398 187 
8 3395 190 
9 3370 2415 
10 3116 504 
14 3100 520 
12a 3650 0 
126 3580 70 
13a 3652 0 
136 3585 67 
14 3524 94 
15 3357 228 
16 3535 (8) 
3265 («) 320 
17 3230 355 
18 3205 380 
19 3050 570 
20 3431 189 
24 3620 0 
22 3423 197 
23 3425 195 
24 3620 (8) 0 
3150 («) 470 
25 3150 470 


iD 

gv 

ba vor’ xxan| e+ 100 
Rees 

0 0 
0,96 0 
0 0 
0,90 0 
2,38 59,7 
2,39 60,0 
2,98 67,8 
3,07 68,7 
opat 69,4 
8,52 LOM: 
8,19 88,2 
8,45 88,6 
0 0 
1,12 0 
0 0 
1,08 0 
4,02 26,2 
3,74 70,0 
5,20 78,7 
5,82 80,7 
6,23 82,0 
9,26 87,9 
3,07 63,5 
0 0 
3,20 65,0 
3,16 64,9 
0 0 
7,64 85,3 
7,64 85,3 


— 


wm NMWNMNMRKwWRE BRR 
=< 
JN oOOonw Ne 


es 


Ta6aunua a 


ay TO...H 
ay, aN 
1 
1,80 
1 
1,25 2,20 
1,5 1,95 
2,0 1,95 
2,25 
3 2,29 
2,29 
2,25 
5—6 2,25 
2,29 
il 
Ke 1,65 
Vt 1,65 
4,25 1,65 
2,6 1,65 
4 
3 1,65 
3,3 1,65 
3,4 1,65 
5—6 1,65 
2,6 1,63 
1,63 
1,63 
1 
6—7 1,65 
6—7 1,65 


* Ha ocHOBaHMH H3MepeHHil CMeKTpoB BeIECTB B TMapoobpasHOM COCTOAHHH H anavorun 
M@XKLY CXOJHbIMH MO CTPOCHHIO BELICCTBAMH MIPHHATHI CHeAyIOUHe YaCTOTHI BasIeHTHEIX KOse- 
43 — 3652 em; 10, 14, 19, 
20, 22, 28, 24, 25 — 3620 cm 1; 3, 6, 7, 8, 9, 15, 16, 17, 18 — 3585 em1; 4 — 3622 cm 1; 5 — 3615 cm}; 

. E 


6anui cBo ‘ofHDIX rpynm OH (y,): Baa coenunenua 1 — 3665 cm}; 


14 — 3618 cm. 


T-9JIEK TPOHHOFO B3aHMORelcTBUA B%; Jy | ly, — OTHOWeHHE HHTerpadbHbIx 


E — 2Heprua somoposzuol cpa3H; kR = 1,7-10°2 kkam 4; 


EO 100—noua aHeprun 


HHTeHCHBHOcTeli 


CPpaBHHBaeMbIX MOJI0C; ay lay, — OTHOWeHHE NOJyWIApUuH MoM0c; rO,..4{—PpacueTHble BeH- 
YHHbI Mk ATOMHBIX paccToaHHit O---H, mouyyeHuble, HCXOA H3 CTaHapTHbIX sHaYeHHii AHH 


cBi3eii H yrvIOB Mexk7y HHMH. 


1a) MoHoMeTHOBbIH adup ITH- 

AeHrAMKONA (Mapbl; 120—122°)— 

cTaHapTHoe BeULeCTBO 
CH,;0CH,CH,OH 


16) To xe (CC14; 1 : 400) 


HC=GH, 
Deel 
0 Oo 
VEE 
H.C OH 


| 


2. Senoa (CCI,; 1 : 400) 
3. TBaakon (CC1,; 1: 400) 


ma 
Dou 
a a 
nC | A “ 


4. Oxcoxtenon (CCI; 


(ep. (11) 
Usa — C(CHs), 
| 


{ + 400) 


ee? 
H 


5. Bensonn (CCI,; 4: 400) 
CHC — CHC,H, 
| 


Ser, 
H 
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6.  2-Oxecu - 1,4 - HadbToxuHoH 
(CC1,; 1: 600) 


7. 2-Merua-3-oKcu-1 ,4-HadToxu- 
HoH (CCI,; 4 : 400) 


8. 2-Beusua-3-oKcn-{ ,4-Hadro- 
XHHOH (CCI,; 1 : 600) 


9. 2-(8-Hadrus)-3-oKcu-1 , 4-Hadb- 
TOXHHOH (CCI,; 4 ; 600) 


10.  ®-Metunarpononon (CCI; 
1 : 400) 
NS CH, 
ten 
Nee H 
4 
Ge idee 
ws 
“wf 


41. Tpononon (°°) 


12a) MonomeruaoBprii adap TpH- 

MeTHJeCHIIHKONIA (Tap; 160°)— 

CTaHAapTHoe BellecTBO 
CO;0CH,CH,CH,OH 


126) To xe (CC1,4; 1: 400), 


Che 
| ! 
fe) fe) 

LAER ; 

HG He 


13a) o- Metokcu6ensuoBbIit 
cmupT (Nappi; 163—164°) 
o-CH,OC,H,CH,OH 


136) To xe (CCI; 1 : 400) 


Ld S caitins 
) 


| 
H 


NN O an 


| 
CH, 


14. Jwaneronosplit 


cnupt 
(CC,; 1: 400) 4 


CH... 
(CH) C7 “ect 


eo onas KHCJ10- 19. Averusatlerou (CCI,; 23. 10-Oxcu-1-meroKcu-9-me - 
3 a ls ¢ 1°: 400) THJI-5,6,7,8-TerparnzpoaHTpaer 
i go (CCI,; 4 : 400) 
(c 3 C6 
ee, e oe GOs CH, 
O O ¢ i 
i i Ci NT NS 
Weg ; CLO 
, \I/\4N\ 
CH, 20. Monomeruaospiii adup 1,8- b i. 
AMOKCHHadTasuHa (CC'y; 1 : 400) ee 
: Z\/\ H 
eterna KucsoTa (na- | ‘ | ee 
“3 
a 
o (8) Srey a 24. Aansapuu (mappr; 290°) 
C OF) O 
Po", yey HO (a) 
| 0 H.C. Hf fates 
He) I | OH (g) 
N arn 7 21. 9-Oxcu-1-meroKcu-7-oKco-10- See Ne 
MeTHJI-5,6,7,8-rTeTparHapoaHtTpa- | | | | 
weH (CCIq; 1 : 600) WNL NS 
Canon (CCly; 1: 400) b 
ae CEO 
” | 
c H 25. 1,8-aoxcuantpax ~ 
ire , an gage \ ui soy AHTPaXHHOH (a 
H,C—O CH, H H 
WN ante me 
22. SORES Senn Taxes | \| | 
9-Metus- 5,6,7,8- TeTparHzApoaH- CPN \ 
TpaweH (CC; 4 : 400) 4 S yore aN 
Metuscanuyunat (CCl,; | 
400) as | 
\ S. \4 
ae PAN 0s \7 ‘fv 
Z wan | | | | ‘ 
fe \/ ae <A 
} | 
| H ae 
x To 
ete H.C H 


NaroapA o, x-COMPAKeHHWO, MOJOChI BaJIeHTHBIX KOeOaHHH rpyun O—H.--: 
AapaKTePH3yIOTCH HecKONbKO OOJIbINMM pa3mbiTuem (a, = 130—150 cm?) 
/cMenjeHHem (Av=189—228 cm 1) No cpaBHeHHIo C COeAHHEHMAMHM MIpejbl- 
yillei rpyntb, a penuauupt AE, joctTurawT 63—70%. 

Takum O6pa3oM, mpv OcyILeCTBeHHH BHYTPHMoseKYJAPHON BOXOpoAHOH 
BASH BeJMYHHA ZHEPrHH T-3/JIEKTPOHHOTO B3aHMOjelCTBHA 3aBucuT: 1) oT 
aJIMYMS CJMHOH CHCTeMbI COINPA2KeHHBIX CBAH3eH, OXBAaTbIBAIOWeH Kak IWHKJI 
BOJOpOAHOH CBA3bIO, TaK HW pyrue wacTH MoweKyJbl; 2) OT YETHOCTH YUCIAa 
J@HOB B STOW cucTeme; 3) OT IJIOCKOCTHOrO pacCIOJIO%KeHHA WNKJIOB C BOJO- 
OMHOH CBSA3bIO HW OCTaJIbHbIX YacTeH CHcTeMbI; 4) OT KONMYeCTBa MW XapakTepa 
ACIIpeyeJIeHHA x-3/IeKTPpOHOB B cucTeme. PacmpeyeseHne 2eKTPOHHON MoT- 
OCTH, cBolicTBa cBa3seli (S) MoryT ObITb pacc4uvTaHbI NO YypaBHeHHlo 
'= Sy FAS- n+ 1/,AS-n, (2 MU ny—COOTBeTCTBEHHO, YHCO OnM«KAIIMX H 
OcueqyIOIUX cocesel), BbIBeMeHHOMY Ha OCHOBaHHH (?”). 

@u3HKoO-XHMHYeCKHH HHCTHTYT Ilocrynu10 
um. JI. A. Kapnosa 9 I 1956 


Mucrutyr 64onoruyeckol HU MeqHUHHCKOH XHMHH 
AkajleMHH MeHUHHCKHX HaykK CCCP 
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Hokaagm AKkanzemunu Hayk CCCP 
1956. Tom 108, Ne 4 


BHOXHMH Al 


M. Tr. BPAXKHHKOBA, H. H. JOMAKHHA uM. K. KYJIMHOBA 


O PEAKUHH AJIBBOMHILHHA C SKEJIE3OM 


(IT pedcmasaeno axademukom B. A. Juzeaszapdmom 5 I 1956) 


| Panee Hamu Opil0 ycranoBseno (*), 4TO. aNbOOMHLHH NpeycraBsaeT co6oli 
WIMMENTH]A, COMepxalH »xee30. PKeme30 MOJBHXKHO CBA3aAHO C NOWHNMenTHA- 
Mi YaCTbIO AHTHOMOTHKA H MOXeT ObITb WerKO yasieHO HM BHOBb. BBeeHO 
anbOomuunH. IIpu yqanennu »%xee3a aHTHOaKTepHasbHad AKTHBHOCTb asib60- 
iHHa pe3KO CHHKaeTCH, IPH BBeJCHHM %Kewe3a pereHepupyetca. B cBa3su 
9THM ObIJIO HHTEPeCHO HCCJIeAOBATb BOIPOC O TOM, MOFyT JIM Apyrve Metal 
MCHHTb 2KeJle30 B MOJIeKYJe asIbOOMMIIMHa. C 9TOH WesbIO U3 Mpemapata adlb- 
IMHILMHa C AKTHBHOCTHIO 500 O00ex/mr onucaHHbIM paHee MeTOOM (1) yJasa0Ccb 
eles0. SaTeM B pacTBOp STOrO Mpenapata AOOaBAMUCh pasIHUHbIe KaTHOHBI 
; pacuera 60 pr Kaxkyoro KaTHOHa Ha | Mr ajIbOOMHIHHA, HW MeTOJOM Audpysun 
arap ollpeyesaacb pereHepallHA AKTHBHOCTH, a TakxKe pereHepalluA OKpackKH. 
23yJIbTaTbI OMbITa MpHBeyeHb! B Tad. |. 


(CA Owmamey 4 
KaTHou Po.) Fate tAll’ (aie eeNile- Zn c Mines: acu 


speHepallua 
AKTHBHOCTH, %...6.e 60 72 HeT He€T HeT HeT HeT 4HeT HeT 


Kak BHHO 43 TAOJHIUbI, K pereHepallHu AKTHBHOCTH asJIbOOMHUMHAa IPpHBOAUT 
JIbKO TPeXBaJICHTHOe H JBYXBaJIeCHTHOe xXeNe30. MuTepecHo OTMeTHTb, TO IpH 
6apmeHuu Fe” okpacka pacTBopa pereHepupyetca cya6o. 

IIpu qoOaBnenun K OeCUBeTHBIM pacTBOpaM aJIbOOMHMLHHA CllepBa yKa3aHHblxX 
{THOHOB, a 3ATEM TPEXBaJIeHTHOTO 2eesa, BCe pacTBOpb!I IpHoOperawT HOp- 
AJIDHY1O 2KeJITYIO OKpacky H HCXOHY!O WIM ONM3KY1IO K HCXOMHOM AKTHBHOCTS, 
| ucKoyeHHem pactBopa c Al”. [locnequw pacrsop : HeKOTOpoe BpemMA 
‘TAaeTCA O€CIIBETHDIM, a 3ATEM CTAHOBHTCA CBETOPO30BbIM. IIpH 3TOM AKTHBHOCTb 
AcCTBOpa pereHepupyerca JHIub YacTHuHO. MoxHO MpeANONOKUTH, YTO asOMH- 
iii KAKUM-TO OOpa30M pearupyeT C aJIbOOMHIUMHOM HM TOPMOSHT MOcueLyroulee 
JHCOeMNHEHHE *Keviesa K aIbHOOMHUMHY. TOpMosalee JEMCTBHE aJIIOMHHUA BUHO 


3 JaHHbIxX TaOs. 2. 
Ya ou wna 2 


KaTHou Fe’’36 pr Fe’36ur Mg36 ur+Fe’’36 ur Al 36 pr+Fe’36 pr 
reHepalHa 
ee ors. % 84 100 91 49 


Kak noKa3aJiw Hall JabilehiiMe HCCIefOBaHHA, MOXKHO TOJYYHTb Mpenia- 
‘T asIbOOMULMHA C JBOHHEIM COsepxKaHveM 2Kelesa, KOTOPbIH Mbl yCJIOBHO 
IsBaJIH aNbOoMHUNH-Fe. STO coeqMHeEHHe pesKO OTJIMYaeTCA 110 CBOHM CBOHCT- 
M OT OOLIUHOTO Mperapata aHTHOMOTHKA. OObIYHDI aILOOMHUMH XOpOlloO pac- 
OpUM B BOJe, acopOupyeTcs Ha KOJOHKe C HepMyTHTOM 43 80% ayeTOHOBOrO 
icTBOpa HM CHHMaeTcH c MocMeqHeH BoyOH, a ambOomuiMH-Fe HepacTBOpHM 
Boe Ip HeLiTpasbHOli peakUHH cpesbl, HepacrBopuM B 80% alleToHe, 3afep- 
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*KUBAeTCA KOJIOHKOM C HepMyTHTOM 43 BOAHOFO CaO KHCMOTO pacTBopa MU 3u 
upyerca Cc KomOHKH 0,1% pacTBOpOM UeJIOH, T. €. ABJIACTCA Oolee APKO B 
PpaxXKeHHbIM OCHOBaHHeM, YeM aJIbOOMMUMH. Anp6omuunH-Fe o6magaeT Oon 
TeMHOM OKpacKOli.H COJep2KUT, KaK ObWwIO yCTaHOB/IeHO, OoNbUIe *Kesesa, ¥ 
HOPMAJIbHBIM abOoMHUMH. OTOT MpelapaT MOXHO erKO NO/YHTb, qooaBus 
B BOJHbIM pacTBop aJIbOOMHUMHAa U3ObITOK KMCOrO BOAHOTO pacTBopa Fe2(SO, 
a 3aTeM OcaxkKjlad MpowyKT peakuHH aueToHoM. IloqoOHEIH MpenapaT now 
yaeTCA TakxKe pH oOaBIeHHH KHCMOTO alleTOHOBOTO (80%)  pacrTsBoy 
cymbbata 2xene3a B 80% alleTOHOBbIli pacTBop aJbOoMHI[HHa. IIpu oar 
aNbOOMMUMH-Fe KOIHMYeCTBCHHO OCaKaeTcs.. 

B omvcaHHbIX yCOBHAX IIpOMCXOAUT peakUMA Mexy 2%Keses0M Mi aJIbOOM 
UHHOM; ocieqHuM; KpoMe MMerlollerocA y Hero OMHOTO aTOMa TpeXBaJICHTHO: 
*Keylesa, IpHCOeqHHAeT elle OHH aTOM > Kese3a. 

Jina Toro 4¥ro6nl Npu NosyyeHHH anbOOMHUMHA H30aBUTbCA OT M3ObITKa K 
yle3a, He BOWeAWerO B peakuMio, IpelapaT NosBeprasica TWaTebHOW OTMBIBI 
H MpOBOAMIICA Yepes npousBoyHoe. B pesyibTaTe Bcex 9THX ONepallM U3 Ip 
Tlapata albOoMulMHa, C akTHBHOCTHIO 580 000 ey /mr u c Cofep»kaHHeM Kelle: 
33 pr/mMr, pH oOoraljeHHu 2%esesOM Opi MOyYeH Mpenapat, Cc cosep2xKaHHe 
*Keylesa 65 pr/mr. CogepxkaHne 2KeIe3a B HOBOM MpenapaTe aJbOOMMIM 
B cpeqHemM B 2 pa3a NpeBbilllaeT cOfepxKanHne 2Xese3a B UCXOAHOM Mpenapat 

Hamu ObWwIM BbIACHeHBI yCJIOBHA IIpHcoeqMHeHHA 2Kese3sa K aJIbOOMHILMH 
IIpu moqkucseHuu BOsHOTO pacTBOpa, cOJepKallero abOOMMUMH UM Kees 
no pH 3—4, anbOomuunn pearupyer c xenesom. IIpu HetTpanusaluu Tako! 
pacTBopa uM foOaBeHHu ayeToHa qo 80% anbOomuuMH-Fe BpinayaeT B BH) 
KpaCHO-KOpH4HEBOTO OCaKa. 

Ecau BOJHbIM pacTBop 2xesle3a OOaBIATb B pacTBOp aJbOOMHIMHA If 
HelTpasIbHOH uM CaOo WIeEIOUHOH peakKUMH, TO MpHcoequHeEHHA x*ewesa | 
mpoucxoguT. Ecam cHavana nowydHTb ambOomuuHH-Fe npu pH 3,0, a satel 
He BbIJeIAHA CTO H3 PaCTBOPa, OCTOPOXHO NOMUENOWNTb pacTBOp, TO MOsy4el 
HIM MOC1e OCaKCHHA U3 STOTO PacTBOpa MpenaparT OyyeT OOMaaTb BCEMM CBO! 
CTBAMH HOPMaJIbHOTO aJIbOOMHUMHAa, T. €. XOPOIWIO paCTBOPATbCA B BOJE, | 
3ajJlepxKUBaTbCA NepMyTHTOM H T. A. [locneqHee yKa3bIBaeT Ha TO, YTO IPH HI 
JOUHOM peakUHH ambOomuuHH-Fe merko pa3siaraetca. 

THopeyenve aibOomuuuHa-Fe Ha KOJOHKe C Ne€pMYyTHTOM TO3BOUIHeT mpe 
nOjlaraTb, YTO CBA3b aJIbOOMHLMHa CO BTOPbIM aTOMOM XKesle3a HOCHT HHO X 
paxkTep, 4em c nepBbiM. HopMaybHbIM ambOOMHUMH C OJHHM aTOMOM 2xKeZue: 
B OTHOWeCHHH KaTHOHOOOMeHHHKa BefeT ceOA KaK HelTpasIbHoe coeqMHeHI 
W He 3ajlepKUBaeTCA NOCMEIHHM B BOAHbIX pacTBOpax, a IPHCOeAMHEHHE BTOPO! 
aTOMa Pp€3KO MeHAeT MOJAPHbIe CBOMCTBA AHTHOMOTHKA, CoOOMIaA eMy CBOMCTI 
KaTHOHa, OueBHAHO, B STOM CJly4Yae %KeNe30 HOHHbIMH CHIaMM yJlepxKuBaerTca ¥ 
KaTHOHOOOMeHHHKe, a BMeCTe C HHM YJepxXuBaeTCA MU asIbOOMMIMH. 

OTH cooOpaxkeHuA MpHBeH Hac K NpesNomO*KenHuio, 4YTO Mp H3BeCTHB 
YCIOBHAX, PaspbIBAA CBA3b MeXKAY BIOPbIM aTOMOM %Kee3a UH aJIbOOMMUMHC 
MbI MOXKEM MOJYYHTb HOPMAJIbHbIM ambOomuunH. Ilpeqmonoxenve OKa3zano 
CIpaBeAJIMBbIM HM ODIO NOATBepxXeHO pAOM onbiTOB. IIpu snwuHH anb6omi 
uvHa-Fe c nepmytura 0,1% NaOH B pactBop mepexogquT HOpMasbubIli am 
OOMMUMH, a BTOpoH aTOM 2%XKeNesa 3afepKMBaeTCA KONOHKOM C MepMyTHTON 
Cnejopatebuo, 0,1% pacrsop NaOH ocymiectBaser oTmenseHue anbOOMMILUE 
OT KpemkKO yJep2kuBaemoro Ha KOJIOHKe aTOMa xese3a. TIpeqpapuTenbHb 
OMbITHI, NPOBeeHHbIe C pacTBOpaMH 2%elesa, MOKA3aIIM, YTO %Keles0 3ayepxl 
Ba€TCA HOHOOOMCHHHKOM Ip Bcex 3HayeHHAX pH B KommuectBe 350 pr ua | 
MOHOOOMEHHUKa HM He BbITeCHAeTCA C KONOHKU 0,1% pacTBOpom menodL. 

Hamu OblIH MOCTAaBJIeHBI 9KCHePHMeHTHI, NOKa3bIBaIOUIWe 3aBHCHMOCI 
M@KY KOJMYCCTBOM 2KeNesa, ROOaBMCHHOTO B BOAHBIM pacTBop anbOOoMHIMH: 
uw oOpasoBaBluleroca abOomuluHa-Fe. B stom cayyae pasyemenne ‘HOpMaJl 
HOTO abOOMHUMHa H aIbOoMUMMHa-Fe npousBo_MOCcb HaMH Yepes o6pa30BaHt 
MpOW3BOMHOTO, KOTOPoe 3aTeM pasviaraslocb Ha nepMyTHTe, 

Hecmorpa Ha To, uTo B anbOomuluHe-Fe cozepxuTcs B 2 pasa Gombule x» 
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3a, JEM B HCXOAHOM aJIbOOMULMHE, AVIA TlepeBojla Bcero albOomuUHMHA, cojlep- 
‘alllerOCA B BOJHOM pacTBope, B albOOoMHUNH-Fe, Tpe6yerca Sombuiolt U36bITOK 
ee3a B pacTBope, HOO Np AOOaBNeHHH BOspacTalolllux KONMUeCTB xKeNesA 
eTaHaBIMBaeTCA OOpaTHMOe PaBHOBeCHe MeXK]y ABYMA (bQgpMamu asbOoMu- 
AHa. OTA 3aBHCHMOCTb NOKa3aHa Ha puc. |. Ilo ocw aOcuucc OTMO2x*KeHO OTHO- 
eHHe KOHUEHTpallul npnOaBJIeHHOrO x%KeNesa K WKeNesy, cosepxKallemyca B 
IBDOOMHUMHeE, 10 OCH OpyHHaT — yr 
Wepxkanne amwbOomuluna-Fe u %o 
PMaJIbHOrTO aybOOMHIMHa B 
JOWCHTAX. OKCMEPHMeHTaJIbHbIe 
4KH OOeCHX KPHBbIX MOJLYYeHHI 8018 
Te€M He3aBHCHMOrO  onmpeevie- 
in. 


a Anbbagtutut 


° Anbbomuuun -Fe 


TakHM o6pa30M, Ha OCHOBa- & 60 
AM TIOJIYYeHHBIX pe3yJIbTATOB S 
XKHO CjlelaTb Cule/tyrollve BBI- N 
JU! . by S40 

S 


1. Anb6omuuvH IpH 3HaueHH- 
‘pH umxe 6,0 npucoequnset 2 
Opol aToM >Kesle3a H OOpasyeT 
bOOMHIHH-Fe, pesKo oTHYAat0- 

‘MHCA M0 CBOMM du3sv4yecKHM HU 0 
MHYCCKHM CBOHCTBAaM OT HC- 

AHOrO aJibOOMHLHHA. 

2. [pu 3Hayenuax pH sprite 

QO sTo coequHeHHe pa3saraeTca Puc. 1. SaBHcHmMocTb -oOpas0BaHHa ambOOMHIHHa- 
M3 Hero MOxKeT 6bITb novly4eH Fe or KOSKeaTpasne ENG B pacTBope 
XOJIHbIM = aJIBOOMHIHH. ee 

3. AHTHOaKTepHaIbHad AKTHBHOCTb abOOMHUMHa-Fe* copnaqaeT C aKTHB- 
CTbIO HCXOAHOTO aJIbOOMHIHHA. 

4. B momnekye asmbOomHlHHa TepBbli aToM *Kesesa ompeyesseT aHTH- 
KTe€PHaJIbHY!IO AKTHBHOCTb H HE MOXKET ObITb 3AMCHCH HH OJHHM M3 MCIbITaH> 
bIX KATHOHOB. 


200 400 ~~ «600 =~ 800 ~~ 1000 % 
Codepxanue Fe 6 pacmbope 
6% k Fe anbbomuyuna 


VMuctrutyT 0 H3bICKaHHIO HOBbIX AHTHOHOTHKOB Tocrynn0 
AkajyleMHH MeqHIHHCKHX HayK CCCP ; 27 XII 1955 


: IIMTHPOBAHHAS JIMTEPATYPA | 
| 1M. Tr. Bpaxuuxosa, H. H. Jlomaxuna, J. HW. Mypasbesa, JAH, 
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Jloxnagn Akagemun nayrx CCCP 
) 1956. Tom 108, Ne 4 


BHOXHMH§ 


r. A. JEBOPHH 


BJIAAHHE OKHCJIEHUA 9PFOCTEPHHA HA YCTOM4YMBOCTb 
ETO KOMIJIEKCOB C BEJIKOM 


(IIpedcmaszexo akademuxom A. H. Onapunom 30 XII 1955) 


Panee (1, ?) Ham yJjaslocb BHECTH ACHOCTb B BOMpOC O POH OeIKOBOrO KOM 
MOHEHTa B OOpasoBaHHH MH yCTOMYMBOCTH KOMMJIeKCOB OeKOB CO CTepOJlaMH 
VispecTHo, OHakO, 4TO YCTOMUMBOCTh JIMNOMpOTeHAOB K Pa3JIMUHbIM BOSCH 
CTBHAM OlpefeiaeTcH He TOJIbKO UX OeKOBOM KOMMOHEHTOH, HO B 3Ha4HTeJb 
HOM Mepe 3aBHCHT M OT COCTOAHMA MOvIeKyubI MHMONAa. JIn c corp. (*) pasaram 
JIMMOBUTCJIMH W3 AWMUHbIX XKeJITKOB CHHMPTOM Ha ero OeJIKOBy!O MH JMNOHAHYK 
KOMIIOHEHTHI HM OMpejeuIAJIM CKOPOCTb ABTOOKHCJICHHA Ha BO3SAyxe MCXOAHON 
JIMMOMpoTenfa, CMecH JMNOMa M OeKa M OfHOrO AMnONAa. Bonpeku aul 
Meposa (4) O MOBbIILEHHH CTaOMIbHOCTH Coc*osMNuAOB, COC MHECHHBIX C OeVi 
KOM, IIPOTHB ABTOOKHCJICHHA, OHH He CMOrJIM OOHAPYXKHTb STOO ABEHHA. Kot 
c cotp. (°), a Takxe Onksu (°) MpHuiiM K BbIBOLY, YTO OKUCTeHHe MMNOnK 
UpuBosuT kK pacnagy B-sunonpoteuga. Pe c corp. (*) ycTaHOBHJIM Mp NOMOM 
yJIbTpalleHTpHpyrn, 4TO paca B-MNMOMpoTeuOB, BbIJeMeCHHbIX M3 CbIBOPOTKI 
KpOBH KpOJIHKa HW YeOBeKa, BbISbIBACTCA OKHCJICHHEM JIHMOHAHOTO KOMMOHEHT: 
KHCJIOpOJOM BosAyxa. IIpu 
CYTCTBH€ AaHTHOKCHaHTOB | 
pacTBope cmoco6cTByeT er 


cTaOHIH3alHH, a Hannu 
TIpogomxut. | Ucxogqu. konu. |IIpeqenbu. noua Mou. Bec. B pacTBope CI€OB HOHO! 


Ta6muna ft 


CTOAHHA 6eyKa B MOHO-| 6enka B MOHOCOWe 6enka 
B 4ac. coe B Mr/M? B M2/Mr B monocone MCAH KaTaJIM3upyeT Mpouecs 
OKHCIeHHA B-IMNOMpoTeusa 
B cBaA3H C STHMM aH 
HbIMHA l1peAcTaBsAIO OOJIb 
2 0,438 ibhea) 80000 IUOH HHTepec BbIACHUTh, Kal 
: Otaas rae pone _ BUHACT Ha OOpasoBaHne | 
12 0°490 15 70000 YCTOHYMBOCTb HCKYCCTBeH 
45 0,355 4 73 40000 HbIX OeJIKOBO-CTepOJIOBBI 
23 0,493 4,87 40000 KOMIIJIEKCOB H3MeHeHHe MO 
48 0,370 1,9 40000 JIeKYJIbI CTepOsa, BbI3sbIBae 


Moe eo OKHCJIeHHeM. 

3—4% BOHbIM pacTBOp KpHCTalmMYeCKOrO AM4HOTO aNbOyMMHA THaTeJIbH 
NepeMeluuBaJICA C 9PTOCTepHHOM B TepMocTatTe mpv 40° B Teuenue 10 muuH. Ue 
ObITOK 9procrepHHa OTPHIbTPOBbIBAICA, a pacTBOp Geka pasOaBnasca B 100 pa 
AecTHIMpoBaHHOn Book. IIpu nomomH KaMOpoBanHoli numeTKu 6enoK HaHC 
CHJICH Ha NOBEPXHOCTh 5% pacrBopa (NH,),SO,, Haxoamerocs B BaHHe MOBep? 
HOCTHBIX BeCOB; 110 JOCTH2KCHHM PABHOBECHA CHHMaJlaCb H30TeEpMa C2KHMAaeMOCT 
MOHOCJIOA OeIKa B MHTepBawle MOBEPXHOCTHEIX JaBNeHHi, He’ TpeBbIAIoulH 
0,5—0,7 qun/cm?. lo stum KpuBbim paccuuTEIBasica MOJIEKYJIAPHbIM Bec OeJK 
B MoHOcHOe. [lomyueHHbIit KOMNIeKC AM4HOTO allbOyMuNA C 9procTepHHOM ocTal 
AACA CTOAT B XOMOMMIbHUKe pH 5—10°, uw yepes onpeseseHHble NPOMExXYTK 
Bpe€MeHH OTOUpasacb mpoba, B KOTOPO ONpeyenamcA MOJIEKYJIAPHBIM Bec 6esK 
B MOHOCJ0e; MIOJIYYeHHbIe JaHHble MpMBeyeub! B Tabm. 1. 

Kia puc. | npusegenbirpaduKu 3aBucumocTu nponsBesenua MA or TlOBep? 
HOCTHOrO JlaBleHia © B AHH/cM? JIA S9THX OMBITOR. 
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M3 jaunpix tabs. 1 u puc. | Buguo, uro B YCJIOBHAX ONbITa KOMIWVICKC AHU- 
oro aJIbOyMHHa C 9procTepHHOM COXpaHHAeTCH Jub B TeueHHe BpeMeHH, He 
yeBbiuaiomero 7—10 vac. [Ipu 6onee _uuTenbHOM XpaHeHHH KOMIVIeKC pacria- 
ATCA HA MOHOMEPHbIe OeJIKOBbIeC MOJeKYVIBI. XapakrepHo TakKKe, 4TO C yBe- 

YEHHEM JVIMTCJbHOCTH CTOMHAA BOSpactaeT npeyebHad MwOMlab, 3anuMae- 

A O€JIKOM B MOHOCO€, UTO YKAaSbIBAeT Ha TOCTeMeHHbIE MOpdosornuecKkHe 
SMeHeEHHA OCeMKOBOH MOJeKYJbI, MpOHCxoyaMMe B mpowecce ombita. 


Q2 04 06 dun/cm 


Puc. Puce. 2 


BosuukaJlo TpenosoweHue, 4TO pacnay SesKOBO-cTepOOBOTO KOMMIeKca 
IpH CTOAHHH MOXKET ABJIATBCA CJIECTBHEM CMeIeHHA PaBHOBeCHA B CHCTeMe 
JeJIOK — KOMIICKC B pe3yJIbTaTe NOHWKeHHOM TemnepatypHl. Jia BbInCHeHUA 
TOTO BONPOCa MbI OCYUIECTBHJIM XpaHeHve KOMIIeKcCa Ip KOMHAaTHOH Temme- 
yaType (20°) B TeueHue 20 uac. Jina KoncepBalluu Geka B STHX YCOBHAX Obl 
joOaBJieH OHOMHUMH. PesybTaTbI 9TOFO ONbITa MpHBeseHbI Ha puic. 2 (kpuBana 6 
ITHOCHTCA K HCXOJHOMY KOMIIsIeKCy OemKa CO CTepOJIOM, a KpHBad A OTBeYAeT 
<OMIWIEKCY, XPaHUBIeMycaA B TeyeHHe 20 uac. npu 20° B mpucyTcTBHu OMOMH- 
[HHa) H CBUJeETeJILCTBYIOT O TOM, UTO B pe3yJIbTATe JIHTeCIbHOTO CTOAHHA MpH 
<OMHATHOH TeMllepaType KOMMJIeKc CeKa C SprocTepHHOM pacriajaeTcA Ha HC- 
<OJHbIe KOMIOHCHTEI. 

JA WOKasaTesbcTBa TOTO, YTO pacna KOMMJIekca CBA3aH C OKHCJIeHHeM 
yproctepHHa, HaMH ObIJI NOCTaBIeEH PA AOMOMHHTeJIbHBIX OLBbITOB. 

1. H3yyanacb ycrow4nBocTb KOMIJI€KCOB AHYHOrO aJibOyMHHA Cc 9procTepH- 
10M IIpH OTCYTCTBHM BO3yxa B cucTeMe. JA STOFO OMIT cTaBHJICA B TpyOKe 
[yHOepra, U3 KOTOPOH 9BaKYMPOBaJICA BO3AyX, a 3aTeEM pacCTBOp NoOsBeprasca 
(PaHeHHIO B XOJIOAUJIbHUKe B TeyeHHe 48 uac. B TaO. 2 MpuBeyeHb! pesyJIbTAaTHI 
TOTO ONbITA, MOKAa3bIBAaIOLHe, YTO IPH OTCYTCTBHM BO3LyxXa KOMMJIeKC AHYHOTO 
WIbOYMHHA C SPTOCTepHHOM He pa3spylllaeTcaA Jaxe B pesybTaTe 48-YacoBoro 
TOAHHA. 

2. K pactsopy Kommuekca qoOaBuIAICA BOCCTaHOBHTeIb. YcTaHOBJIeHO, YTO 
joOaBsleHue K pacTBopy 0,25% mucTeHHa yBeJIMUNBaeT BPeEMA COXpaHeHuA KOMI- 
I€KCa IPH BbIOPaHHbIX ycuOBHAX c 7—10 yac. yo 18—20 yac.; NomyyenHble JaH- 
ible TpvBeyenbl B TAO. 3. 

B cBa3H ¢ 3THM MpescTaBasioT uNTepec AaHHBIe TI. B. Tpommxoro (*) 0 To, 
ITO O6marojapa HanuuuIo y B-rmo6yMHOB KpOBH aHTHOKCHJaHTHbIX CBOHCTB 
HH OKA3bIBAIOT 3allMTHOe JIeEHCTBHe MO OTHOLWICHHIO K OKHCJICHHIO BATAaMHHOB 
AOJEKYIAPHbIM KUCJIONOOM. 

3. Bpwia cyeaHa MOMbITKa BOCCTaHOBHTb pacnaBlHcA KOMIJIeKC AMYHOrO 
WIbOYMHHa C SPFOCTepHHOM JIOMOJIHHTebHbIM TepeMelUHBaHHeM pacTBopa. 
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IIpu stom HoBoro OOpa3soBaHuA KOMMseKca He npoucxoquso. NodaBieHu 
K 9TOM CHCTeMe HOBOM NOpIMM SprocTepHHa M NepeMeLIMBaHve pacTBOpa B TepMG 
crate npu 40° mpHBoxu0 K OOpas0BHHI0 OeJIKOBO-CTepOMOBOrO KOMIIEKCa 
Orcioqa HaMH Opi CitelaH BbIBOA O TOM, 4YTO paca KOMMNeKCa Opis BbISBaH HI 
H3MCHCHHeEM ero OeJIKOBOrO KOMMOHEHTAa, a H3MCHEHHEM MOJIEKYJIbI CTepowma, 

Uro pacnay nOy4eHHOrO KOMMIeKCa B M3YYaBLIMXCA YCOBMAX ObIJI BbISBAa 
OKHCJIeHHeM CTeposla, OblIO HaMH OKOHYATeIbHO JOKa3aHO B OLbITaX 10 
JIYYeHHIO KOMMIeKca SAMYHOrTO abOyMHHa Cc kKaJbilupeposioM (BATaMHHO 


Dez). Meroy momyyeHua KOMMJeKca 


Ta6munas 
Kaslbluepoma c OelKOM Obll TeM 
2Ke, KAKHM Mbl. NOJIb3OBaJINCb WA Kon. 6e1Ka 
B MOHOCJIOe€ os] | 
NOJIYYeHHA KOMIIJIEKCOB C 9procTe- ae E 
PHHOM. Oxa3a0cb, YTO BHTaMHH De 5 f : z Se 
apHaHT OIIbIT 
He OOpa3yeT KOMIVJI€KCOB C AMYHbIM e , 4 ze 
aJIbOYMHHOM B yCJIOBHAX HallMX 9KC- S & | 8 
TI€pMMeCHTOB. = e | Se 
a OE EEE eee 
T ao nna -2 
Kou. 6esKka Benox + 9procte- [ 
B MOHOCMI0e = pun uepes 8 uac. | 0,456 | 0,97 | 80000 
pari: g : Besox + sprocte- all 
Bapuaut ONbITa ra oO = PpHH yepes 18 yac. 0,410 1 Ree 40000 | 
rs 5 ag Besox + aprocte- 
8 5 F g pun + 0,25% wH- 
o Si ie cTeHHa uyepe3 ai 
18 uac. 0,375 | 1,56 | 80000) 
Besox + sprocte- | 
48 yac. B MpHcyT- puH + 0,25% wH- 
CTBHH BOs,yxa 0,370} 4,9 | 40000. cTeHHa uepe3 
48 uac. 6e3 Bo3zyxa| 0,535] 0,7 | 80000 21 uac. 0,425 | 1,83 | 40000) 


Takum oOpa3soM, B.corjacHwH Cc (akTaMH, M3BeCTHbIMH JIA ecTecTBeHHBIX 
JIMMOMNpOTeHAOB, YCTaHOBJICHO, 4TO WaOHMbHOCTb HCKYCCTBEHHbIX O€JIKOBO* 
CTEPOJIOBbIX KOMINICKCOB ONpeeHeTCA He TOJIbKO COCTOAHHEM OeJIKOBOM MOVIE: 
KYJIbl, HO 34BHCHT TakxKe HM OT COCTOAHUA MOJIEKYJIbI CTepOwa. ITO ee OObLUIE 
NOAYepKUBaeT HalieHHble HAMM PaHee YepTbI CXOACTBA HCKYCCTBEHHbIX KOMIIIE+ 
KCOB O€JIKOB CO CTepOw1aMH C JIMMOMNpOTeHaMH, BbIJeCHHbIMH H3 XKUBbIX Opra- 
HH3MOB. | 

B crete HaulMX JaHHbIX O NaOMIbHOCTH MU WerKOH H3MCHYHBOCTH KOMIJICKCOB 
OeIKOB C JIMMOMaMH NO BIMAHHCM Ppa3IMUHbIX (PAKTOPOB MOXKHO MpeAcTaBUTE 
ceOe MeXaHH3M IlepeHoca B OpraHH3Me JIMMOWJOB, BUTAMMHOB, 2KMPHBIX KHCJIOT 
W JpyrMxX *XMpOpacTBOpMMBILX BeLeCTB B BUe WaOWJIbHbIX KOMMJICKCOB C OeKOM. 
M3menenue ycnopuli cpegpt (pH, remnepatypa, cocraB uM KOHUeHTpalua coven, 
OKHCJIMTCJIbHO-BOCCTAHOBHTeJIbHbIM MOTeHUMal HU Ap.), a BO3MOXKHO, TakxKe H 
BbITECHHTeIbHaA acopOuua (®) NnpHBOAAT K pacnay KOMMIeKCa H BbICBOOO- 
qeHuio sunonga. He nogiexkuT COMHEHMIO, OHaAKO, YTO yuacTHe OeKOBO-JH- 
NOWAHbIX KOMIJICKCOB B OOMeHE BeIeCTB He OpraHHYHBaeTCA TOJIbKO HX TpaHe- 
NOpTHOK dyHkuueli, a, NOBHAMMOMY, COCTOHT TakKxKe B perysMpOBaHUuH OuONO- 
rMYeCKOM AKTHBHOCTH KaK OeKOBOrO, TaK HM JIMMOMAHOrO KOMMOHEHTOB. 

B skciepuMeHTaIbHOM YacTH padoTsl upHHuManu yuactue I. O. UBamexKo 
u O. M.. UluGanopa. 

Wuctutyr 6uoxumuu um. A. H. Baxa Tlocrynus1o0 

Axkaylemuu HaykK CCCP 29 XII 1955 
UMTHPOBAHHAS JIATEPATYPA 


_ iT. A. Me6opuun, J. B. Top6auesa, Buoxumna, 18, No.5. (1953) 32 De 
AW’eOopun, O. M. Ulu6anosa, JAH, 105, NM 3 (1955)... €.. Lea, 1. Hawkee 
Biochem. J., 50, 67 (1951). *H. Fevold,A. Lausten, Arch. Biochem., 11, 1 (1946). 
°E. Cohn, Disc. Farad. Soc., 6, 92 (1949). °®J. Onkle y, F. Gur d, Blood Cell: 
and Plasma Proteins, N. Y., 19583. 7B. Ray, E. Davissen, H. Cres pi, J. Phys. 
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AITPOXHMH fA 
A. ® KAJIMHKEBHY u B. A. AJIEKCAH]IPOBCKASA | 


TIPEBPAWJEHHE BEWIECTB B MPOPACTAFOWMX KJIYBHAX 
KAPTO®EJIA NOW BIIMAHHEM YOBPEHMM 


(ITpedcmasazexo axademuxom A. JI. Kypcanoseam 6 II 1956) 


I IIpu BHeCeHHM MuHepabHLIX yAOOpeHui B pxAKM BMecCTe c CeMeHaMM 3ep- 
MOBBIX KYJIbTYp IMTATeJIbHbIe BeIWeCTBa ObICTpO MpOHMKaloT BO Bce YacTH ce- 
PCH M OKaSbIBaIOT BJIMAHHe Ha IPOLeCChl NpeBpalleHuA SanacHblxX MyacTHye- 
PKUX BerectTs (3,2). 

| IIpopegeHHbie HaMH OMNBITHI C BHECCHHeM B THe3fla BMeCTe C KJIYOHAMH Me- 
meHoro cynepdochata Take MoKasau, yO ociop moctrynaeT He TOJIbKO B 
Boab pacTeHHaA, HOH B KOKypy H Jake BHYTPb MAKOTH KJTyYOHA (cM. TAG. 1). 
| OnpITH TOKa3bIBatoT, TO 

pu lpopacTaHHwH Mpoucxo- 

IMT HE TOJIbKO OJHOCTOpOH- Ta6auna 1 
‘init OTTOK MHaCTHYeCCKHX T[loctynnenne P3* B Kny6eHb KapTodenA MpH BHECeHHH 
BeulecTB 3 MaTepHHCKOFO MeweHoro cyneppocata B rHesya 

BND Ei tema iOsONTHOBDCMCH HO wey es 
Myer uv oOpaTupili mpouecc NG ee 
MOCTYIJIeHHA BOJbI H MuHe- Busia ues Lata |-—--————— 
JAJIbHBIX  BeCCTB BHYTPb Kowa | Cpe 


yOuS (3) MAKOTH 


* Tlocrynusume  BHYTpb 

MaTePHHCKOrO KIyOHA UHTa- Kontpom ...... .| 20 VI 5o 57 

TeJIbHbIeC BellecTBa yoOpe- Meueubli cynepochart 20 VI 670 225 

mull unu noupnt BbisbiBaior Koutpomp .... . . .| 26 VI 00 50 
Meuenpit cynepdochar Zomvil 443 Pre 


M3MeCHEHHA B lpeBpalleHuH 
BalacHbIX OpraHHyecKHX CO- 
leMHeHHH KTyOHS. 
' PesymbTaTbl HEKOTOPbIX OMbITOB HW HCCJIe€QOBaHHH NO BJIMAHHIO pa3sJIMUHbIX 
MUHepasbHbIX yOOpeHull Np BHECeHHM MX B rHesfla BMecTe C KyOHAMH Kap- 
Toei WU OMUCHIBaIOTCA B JaHHOM COOOMIeHHH. 
' MeroguKa onpirop 3akmioyanach B caefyiomem. Jlia onpira oTOupasuch 
OJ[MHAKOBbIe HO OODEMY, BHEIIHeEMy BUY, YHCMy riasKOB HW Becy KWYOHM Kap- 
todensa. Copt Kaptodbesa JIopx. Cpequnit Bec knyOna 100 r. Ho qaxe mpH Ta- 
KOM TIaTeIbHOM OTOOpe KMYOHEH, MEY OTACIbHIMH KI yOHAMH HMeNH MeCTO 
OONbIUMe HHIMBUAYAaIbHbIe OTKMOHEHHA TO COfep2%KaHHlo B HHX CaXapOB, a30- 
THCTHIX BEIIECTB HM HHTCHCHBHOCTH JbIxanua. Jia Toro yTOObI U36e2%KAaTb OLIMOOK 
OT HHIMBMyabHBIX OCOOeHHOcTeH OTJebHBIX KIyOHeM, B OMbITaX KaxkAbIi 
KJIyOCHb CTPOro JleuMJICH Ha Be paBHble NOMOBMHbI M0 OO r Kamkad, U3 KOTOPbIX 
OjHa lia JA OMbITa, a BTOpad AIA KOHTPOMA. TakuM OOpasom, Ha OCHOBaHUH 
pa3iv4uA B OOMeHe BeleCTB M@KY KOHTPOJbHO M OMbITHOH NOJIOBUHKaMH 
Jelanoch 3aksIOYeHHe 06 H3MeHeHHAX B OOMeHE BeLICCTB, MpPOUCIUeAMIMX NOT 
BJIMAHMeM UMTaHud. B cocyfbl, HalosHeHHble CpeHeCyrMMHUCTOH No,so1H- 
cTol nouBOH, 10 aHamOrHu C MpOWSBOACTBEHHbIMM YCJIOBHAMH, JeasIMCb JIYH- 
KM Ha rulyOuHy 9 CM, B KOTOpbIe CarKaHCb 10 ABe MOJOBHHKU KayOuel C MeT- 
Koli Ha KOK ype H BHOCHCbh yAoOpeHus, cormacno cxeme onbiTa. B kaxkJOM 
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cocyje 6p0 no 8 Kr noyBnl. IlopropHocTb ombita He MeHee 5-KpaTHou. B kaxkyp 

COCY| BHOCHJIHCb yAOOpeHHA M3 pacueTa: rpaHyJIMpOBaHHoro cynephocdara 7 | 
aMMHayuHOl CenHTpbI 4 r, XOpHcTorO KamuA 2,7 T, YTO COOTBETCTBYeT 30 xr/ ! 

qelicrByromero Havana Kaxkforo yqoOpenus. Bpijenenue yrieKUCHOTE KAye 
HAMM OMpeeAOCb TyTeM MOFOWeHHA pacTBOpOM OapHTa B Yalllkax Kouse i 
Kpaxmasl onpejeuiasica 10 CaxapaM, Nocse PHApoMH3sa COMAHOM KHCJIOTON, MI 
Beptpany c mpespapHTesbHbIM OCax%KeHveM OeJIKOB OCHOBHBIM YKCYCHOKUCIBI: 
cBHHOM. PacTBop, MpefHasHaveHHbI AA OmpeyemeHuaA CaxXapoB, CJyKUl 
TaKKe JIA ONpesesIeHHA paCTBOPHMOrO a3z0TA, a OEJIKOBbIM a30T MYTEM CKUMé 
HHA OCayKa nocse ocaxkyeHua SCemKoB. OnpesemeHve a30Ta MpOH3BOAMJIOCh 


beJIbJlaJItO. 
Sade Ta6muna 2 


Bavanne yqoOpenuii, BHeCeHHEIX B THe3a, HA MpeBpallleHHe BelllecTB B MATCPHHCKHX 
KyOHAX (Ha 2Ba Kiy6ua Becom 100 r) 


Bec pacTeuuit B rHe3y, 
Ucnob30BaHo yepes 55 mHel mocue le 
asoTa kyOHei UYncao nocagku Kiy6Heit 
MOJIOJ.bIMH (mr) 
pacrenuamu | Mpopocuiux 
3a 40 mHelt Tla3KOB } 
(mr) HaJ3eMHa |é 
KOpHH Macca 


Tlonoruureabuo| MpespaTasoch Kpax- 
Bpieneno mr | Masia B caxap (°/o OT 
Bueceno CO, 3a 1 uae HCXOAHOFO) 
yepes~10 quel 
yno6penuli | nocne nocagKu 
KapTodeua 


O 2,3 1,0 4 
Pag 29 9,3 48,0 124 4 19 293 
NgsP a9 7,0 6,7 83,3 270 8 40 062 
NggPaoKog 7,4 4,6 57,4 162 8 29 437 


Kak BHHO 3 JaHHbIX TaO. 2, BHeceHHe Cynepdocdata B rHesfqa c kyl 
HAMM KapTodeia He H3MeCHANO JbIXaHHaA B HepBble 20 AHeH Nocme mocayKy, Hi 
ycKOpayIO Mpolecc MpeBpallieHHaA KpaxMauia B Caxapa. IloBplweHHOe nuTaHH 
(boctbopom ycKops0 mpomecc pocta KopHeli HM 3eJIeHEIX HMCTBEB B TepBEIi ne 
pO] *Kv3Hu pacTeHHuu. OAHAKO pH OOMbIIOM 3atlace yrIeBOJOB MH OUCHb xa 
KOJIMUCCTBE ABZOTHCTHIX BeWICCTB B MATEPHHCKHX KJIYOHAX Ha NOA30NUCTHIX 10 
BaX BHeECeHHe OHOTO cynepdocdata B rHe3sfa ABIIACTCA HEOCTATOUHBIM JI 
NOyYeHHA XOpOWIMX yporxKaeB KapTodensa (°). | 

Buecenve B rHe3j{a, B JOMOHeHHe K cynepdocdary, a3s0TucTHIxX yO6peHH 
B pxfle IpOBeJeHHbIX HaMH OMbITOB yCHIHBaJIO bIXaHHe MATePHHCKUX KTyOuHeH 
CNOCOOCTBOBaIO JIYYWIeMy HCHOMb30BaHvIO 3alacOB KpaXMaJia M a3OTHCTBI! 
BeIIeCTB MaTepHHCKOrO KsyOuA. | 

Tloq BIMAHWeM BHeCeHHA ChoctopHEIX HM a3OTHCTHIX yoOpenui B rHesyl 
SHAYHTeIbHO YCHJIMBaOCb NHTaHHe Tila3KOB HM MOYeK, HaXOJAWIMXCA Ha MaTe 
PHHCKOM kKilyOne. B pesybrare ynyyWeHHA NHTAaHHA KOJIMYeCTBO NpOpocuis) 
rla3KOB Ha KaxKJOM KJIyOHeE yBeMYMBaOCh ByBOe. Paq mpoBeyeHHbIX HaMl 
(PUSHONOTHYECKUX HM NOJIEBbIX ONBITOB NOKa3asl, YTO 3HAYHTeMbHOe KOJIMUECTBE 
rla3KOB Ha KwlyOHe He WpopactaeT BCeycTBHe HefOCTaTOUHOrO MHTaHuA 
asOTHCTOH TmieH. Buecenvem HeOOMbIIMX KONMYeCCTB a3OTHCTEIX yOOpeHyl 
B THe3a BOSMOXKHO 3HAYHTENbHO YBeJIMYHTh NpoOpacTanve Ta3sKoB, ObICTpHIl 
pocT BereTaTHBHLIX OpraHOB B MOJIOJOM BOspactTe (cM. Ta6s. 2). 

Bowpuioe KouIMYeCTBO cTeOuleH B rHesye, Sosee SpicTpHIt pocr KopHeli u Hal 
3€MHOM MaCCbl B MOJOJOM BOSPacTe ABJIAIOTCH HEOOXOAMMBIM YCJOBMeM TOVLy 
YeHHA BbICOKAX YpORKaeB MPH KBakpaTHO-rHesfOBOM cnoco6e nocaq¥Ku KapTo 
cpema (8). 

B oramune or cocopubix wu as0THbIX yAOOpennii, BHeceHue XJIOpHCTOr 
KaJIMA B THe3a Ha MHHepaJIbHbIX NOASOJIMCTHIX MOUBAX 3aMeIAeT WHIXaHH 
MaTepHHCKHX KyOueH, NpeppalleHwe B HHX KpaXMaJla B Caxapa, HCHOMb30 
BaHHe 3alacOB a3OTHCTHIX BelIeCTB KJyOueH MOJIOABIMH KapTodesIbHBIMH pa 
CTCHHAMH. 
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TlooxKuTeNbHOe BIMAHMe XMOPHCTOrO KamuA Ha pocT H pasBuTHe KapTo- 
PeIbHOTO PaCTeHHA NOABJIAeCTCH C MOMeHTA OOpa3OBaHHA 3eJICHbIX JIMCTHEB. 
| Bavsauve nutanua Ha npeppallenue BemlecTs B KyOHAX KapTodesia Hu Ha 
MONOAbIe KapTodesbHbIe pacTeHHA, OCyIeCTBAMeMOe IyTeM ,BHeECeHHA HeOOJIb- 
IMX KOJIMYECTB MHHepaJIbHbIX yOOpeHuii B rues fa KapTodenecaxanKkamu CKI-4, 
*Ka3bIBaeTCH Ha KOHCYHOM ypoxkae HW Ha KayecTBe KyOHeli KapTodeus. 

B oHOM U3 MpOBeJeHHBIX HAMM OMbITOB Ha serKOli MecuaHO nouBe coOB- 
03a «PamencKoe» Mockosck. 06s. np yyeTHoli nomagu B 72 M? u 2-KparHoli 
IOBTOPHOCTH ObIJIM MOJIYYeHBI CNeAyIollNe pesybTaTH! (cM. Ta6.. 3). 


& 


TLaowe mae 


Bueceno B rHe3fo B Kr/ra 


AelicTByioujero Hadasa Ypoxati RpaaMan Tee 
KuyOuel, 
N P K aC fo | erjra | —% xr/ra. 
_— — — 170 15,4 2613 Det? 362 
-- 40 — 180 16,4 2952 2,66 479 
33 40 — 215 15,4 3314 2,69 578 
33 40 28 181 14,9 2697 2,79 498 


'  TakuM o6pa30M, H IpAMBIe MOMeBbIe ONBITbI MOKA3bIBaIOT, UTO Ha MMHepaib- 
HbIX NOJ3OJIMCTHIX NOUBaX IIpH nocayKe KapTodema CKI-4 HeoOxogqumo BuHece- 
HHe a3OTHbIX Hu ocdopHbIxX yoOpeHul B rHesya. 

_ XJOPHCTHIH KaIMH Ha MOA3Z0MCTHIX MHHepaJIbHbIX NOUBAX JTYUWIe BHOCHTb 
‘He BHe3ja, a JO MocayKH MO BCMaliky MOUBbI, MOA MO3sAHeCHeIbIe 2%e copTa 
‘Kaprodesia WH BO BpeMA BereTaluHw — B MoyKopM«Ke (°). 


Bcecoro3HEtli HHCTHTYT yoOpenuit, Tloctynus10 
arpoTeXHHKH H arponmouBoBeeHHA ; 19 IX 1955 


UMTHPOBAHHAA JIMTEPATYPA 


1VW. B. Mocowaos, B. A. Anekcaugzposckaa”, 3emnenenue, Neo 1 (1954). 
pul. A. 3yes, Il ® Toay6esna, DAH, 96, Ne 2 (1954), ®7.. A. Ca6Ounuga, 
MunepambHoe mutTanve pacrenuit, M37. AH CCCP, 1940. 4*C. M. IIpoxouwures, Buoxu- 
Musa KapTodens, M3ag. AH CCCP, 1947.5]. H. IlpaHumuuxos, Kaprodenp, 1922, 
SA. ® Kanuuxkesuy, I. B. YRoBeuHKo, )KypHal TeXHHKO-SKOHOMHYeCKOH HHop- 
mauuu, Ne 5 (1954). 
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Horaagn Akagqemun Hayk CCCP 
1956. Tom 108, Ne 4 


XHMHYECKAA TEXHOJIOFHA 


# 
M. H. COKOJIOBA, ueH-koppecnonyzent AH CCCP M. A. KATIEJIFOLUHHKOB 
uC. JI. 3AKC 


O BOSMO)KHOCTAX H3BJIEVEHHA YFJIEBOAOPOOB 
M3 PUIMHACTHIX MOPO NMYTEM PACTBOPEHHA 
B C)KATBIX FASAX 


" BblfcHeHHe COBH BbIJeNeHHA YrseBOAOpOROB us OOIMei MaccbI npeBpa- 
f€HHOrO OpraHHyecKOro BelllecTBa HMeeT OOIbUIOe 3HAYeHHE JIA MOHHMAHHA 
pouecca Mpovcxoxyenua Hedbru u dopMupoBaHHaA He*TAHbIX 3aex«Kel. 

B Vucrutyte HepTu yxKe B TeyeHHe pxfla eT BeAYTCA paOoTbl NO H3y4eHHIO 
JASOBbIX PABHOBECHH YrvIeBOAOpOAHbIX CMeceH pH JaBmeHHAX WO 500 aTM u 


| 


Puc. 1, Cxema ycraHoBKH JIA H3BIeUeHHA OHTYMOB H3 PMIHHHCTHIX Nopoy. 1 — Oas- 

JIOH Co cxKaTHIM CO,; 2— foxuMalomlH Kommpeccop; 3 u 4— cocyzbI c uccJe- 

iyemoi noponoh; 5 u 6 —cenapatopy; .7 H 8 —npuemnuxu; 9 — 17 — Beu- 
Tuu; 18 —rpazyHpoBaHHnli | uunuEap; MM — mMaHomerphi 


emnepatTypax jo 100°u usBieyeHua HecbTu u3 He*TecosepKallux Nopoy WyTem 
 paCTBOpeHHA B CKaTHIX rasax (1, *). [popeqenuble ucceqOBaHHA NOSBONKIM 
IBTOPaM TpeAMOKUTh CX€MbI MUTpalMu WM aKKYMYJIAIMM pacceAHHO HepTH B 
caOUHBIX NOposax u oOpasopaHua HedbTaubix samexel (°, *). 

Stu paooThl MpHBesIM HaC K MBICJIM UCIMOJIb3OBaTb IIpHMeHAeMYy!O MeTOAMKy 
[IA BbIACH€HHA BO3MOXKHOCTH BbIeeHHA HanOomee NOABM%KHOM YacTH Mpe- 
spallleHHOro OpraHMyecKoro BelllecTBa TIMHMCTBIX MOpOf — yrueBoqopofos, 
MIOCOOHEIX! K JlalbHelimeh murpauuu. Vccneqopanua OblwIM MpoBeyeHbl Ha 
/KpyNHeHHOM wa6opaTopHolt ycraHOBKe, CXeMa KOTOpOH NoKa3aHa Ha Puc. ik 
Se melicTBHe OCHOBaHO Ha IpHHuMNe OOpaTHOrO UclapeHHA WM KOHJeHCaIMH, 
1 UMCHHO Ha TOM, 4TO OMTYMbI pH KOHTaKTe CO CKaTHIM Ta3s0M paCTBOPAIOTCA 
; HEM, a IPH MOcmesYIONeM CHMKeHHH JaBMeHHA BbIMafaloT OOparHo. 

CymHoctTbh paOoTbl Ha aHawOrMyHoli ycTaHopKe Oplla panee OmyOJMKOBaHa 
yum u3 Hac (2). Tasonolt cbasolt cay yrmeKucmblit ras, BO M30eKAHMe CHKU- 
KeHHA KOTOpOTO (Txp= 31°) BO BCex cocyfax NOAMepxKUBaach TemMmepatypa 
lopayka 40°. [a3 mpoxoqua yepes uccilexyemMy!o nMopofy Mpu AaBuennu 300— 
550 atm co cKopocrsio | mM/cex. OrmeTuM, 470 CMasKa WMJIMHApOB MpOusBO]U- 
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Jlacb HE MHHepaJIbHbIM MaCJIOM BO u30e*KaHHe BbINaJe€HHA KOHJCHCAaTa e 


B cenlapaTope. 

MatepvanOM JIA ONbITOB NOCIYKUIM TIMHUCTEIe NOPOJbl HJIJIEMOPOBCK' 
CBUTbI 2%XMBeETCKOFO ipyca cpeguero JeBoHa, OTOOpanHbie y cen. Hoxoceso; 
Bp MunycuucKol KoTmopune. Ja mepporo onbita Opiia B3ATa Oonee MOTH 
nopoya (o6p. 1), Ama Broporo — Oovlee BbIBeTPead, paccaHWOBaHHaA MOpoO 
(o6p. 2). Kpynuoctp nomoua: 0,2—0,3 mm (on. 1) 1 0,4—0,5 mM (on. 2). Cpe 
He IpOObl U3 NOATOTOBJICHHbIX OOpasloB IKCTPparMpOBaJIMCb CIIMpTO-GeH30N0 
WIA BbIJeeHHA OWTYMOB HM UX XapakTepHCTHKH. 


Ta6auna ft 
XapakTepHcTHKa CIMpPTO-GeH30JbHOFO SKCTpakTa H3 MOPOA, B3ATHIX AIA OMbITOB 


KomMMmoHeHTHbIfi cocTaB B % 


OneMeHTapHblit cocraB B % 


fe) 
m =e : 2 
° ia] [o) = = to 
a i= a 
| sa o 50 a ge S| I Be) 
(2) ) ‘ * a 
oo) os n oS C/H| o& i cm o Oo 
a = r) D S ao) 5 One & = 
8 = S$ : © hath Police fe | 221 a8 E | 6a 
ss e £ BE 53 Em mS Ss 
S 0 & B fF 3s $s Or @ | ag 
3 = § : a a6 5 | 6 ae 
cA m0 & [oxs) sé Sire) Site) OI 


Aya 

Kopuune- |39,5—|1,4728] 80,42) 12,36] —-——--—-—_. | 6,5 | 36,99 | 31,27] 13,46] 17,42 | 0,86] 44,) 
Bbiii mapa-|} 41,0 0,25 0,36 6,64 
(buHUCTHI 


= 


camer Seca 


To ne |4t,5—}1,4702| 78,72} 12,08 “9,25 6,5 | 36,31 | 14,16 | 25,26 | 22,44 | 1,83 | 39, 
7,0 


iw) 


Kak BHAHO H3 TaO.1, CHHpTO-OeH30JIbHbIe SKCTPaKTbI OONAaaloT BbICOK' 
KOHUeCHTpallveH MaCJIHHHCTHIX KOMMOHEHTOB (36-37%), uTo cocraBuseT 0,11 
B nepecueTe Ha ucxoyuyro nopoxy. MacisHucTble KOMMOHeHTHI Oye qHORKeITO 
uBeTa, 3aCTbIBaIOT IPH KOMHATHOH Temmepatype. JlaHHble UX IpesqBapuTesbH 
XapaKTepHCTHKM YKaSbIBalOT Ha 3HAUYHTeMbHOe COfep%KaHve B HUX YrveBOIG 
pogosp mapadunoporo psaya. 


VMspneuenue yIrMeBOROpOAOB H3 TJIHHHCTbIX NMOPOX PacTBOPeHHeM B CMaTHIX rasax 


| 
| 
Ta6nuna 2} 
| 


Nonyyexo B 


| 
Conep>xanne B Mo-| af Tlonyseuo pH ompite, % Ha no- | &) 
9 

pone B-% 5 Se ee Br pony at 

a = 5 I ay 

x = 53 6 a4 

a xs ' 

Pa a 1 i 

FS ea | 2] 0 i i ee a) 2 ee il! 
& Tlopoga Os ce | e |S x | 3 > Saline oe 
4 Psa Shest URS) il al g lial = a| = & BL 3 | 
i} ; eg 8S) =1o = =| ° 2 ? se) S > 
3 eB] sek lao] s ® S$ 1é5|* Liat tied [ees =5|& 
Bi §& | Soa |RE]S 3 ao | KS] Bay oe ln 9 oO] &S| & 
= © Fan /of| Sn cs a |] on] x a'r B ii 5 an | 2 
Ss smo] 36 | 9 3 we {O°} og|eo| & 8 & | HO}. 
4 O} emo] su (Ma) BH 1m} adfor] 6 r=) a | oR] & 


a SS) Se ER A ee ee 


4 TauHa CHIbHO 
Kap60HHTH3Hpo- 


BanHan, OOp. 1}9,09) 0,28 | 0,41] 6500} 800—| 40] 8 33 | 6,72] 4,53| 41,25] 0,17| 0,10 | 60, 
To xe, 6omee 350 | 
2 BbIBeTpeaa 


o6p. 2 8,20] 0,30 |0,11]6400] 3800| 40] 4 28 15,70] 9,24} 14,94] 0,281 0,09 | 76, 


* B %y OT CHHpTO-OeH38OMbHOTO SKCTpaKTa. 


Bovibiad BbIBETPeOCTH MOPOA, BSATOH ANA BTOporo onuira, OTparxkaeTe: 
B 9JIEMCHTapHOM H KOMIMOHEHTHOM cocTaBe 6uTymoB. IIpu nouTH o_HHAaKOBO! 
COMepKAaHMH MACJIAHMCTIX KOMMOHEHTOB, B OOslee BbIBeETPeIOM OOpasie Ha 
OslofaeTCA Oosee BLICOKAA KOHWEHTpallua actbaubTeHOB U 3HAUNTeBHOe mpeo6sa 
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1HHe CNAPTOOeHSOJIbHBIX CMOJI Hay GeH3ObHDIMH. Camu MacJIAHMCTEIe KOMHO- 
2HTbI COJepxKaT OObIWe KHCJIBIX COCTaBHBIX YacTeli. 

YcOBHA ONBITOB BbIJeeHHA YreBOLOpOAOB MyTeM pacTBOpeHHA B CKATHIX 
i3aX IpHBefenbl B TaO. 2. [lonygenupie npu Onbirax KOHJeHCATHI TINATebHO 
TeAIHCb OT BO[bI, PACTBOPAJHCb B eTpOmeHHOM acupe, uv fowyyenubie noce 
IPOHKH PaCTBOPHTeJIA OMTYMbI-KOHJeCHCaTbI BbICYIUMBaIMCb B BakyyMe. Bu- 
yMbI-KOHJe@HCaTbI OOOHX ONBITOB HMeIOT KEITH UBeT H NapadMHUCTy!O KOHCH- 
rentiu10. Ilo cBoeMy BHeLIHeMy BHAY HW KOHCHCTeHUMH OHM CXOJHBI C MacuaHH- 
TbIMH KOMIOHCHTAMH, NOJIYYeHHbIMH IPH pa3yeJieHHH Ha PpynnloOBble KOMMOHeH- 
bl OXTYMOB, SKCTParMvpOBaHHbIX M3 TeX 2%Ke NOpOA ciupTo-Gexsos10om. Cono- 
TaBJIeHHe JaHHbIX peBapHTebHOM XapakTepHCTHKH OHTYMOB-KOHJeHCAaTOB 

MaCJIAHHCTbIX KOMIMOHEHTOB CIHPTO-OeH3OJIbHOrO SKCTpaKTa YKa3biBaeT Ha 
X TOHOe CXOACTBO Mery COOOM Kak M0 HEKOTOPBIM (PH8HKO-XHMMYeCKUM KOH- 
TaHTaM, Tak H NO 3JIeEMeHTapHOMy cocTaBy. Pe3ybTaTbl aHasH3a MO3BOJIAIOT 
aKJOUHTb, YTO OHM COCTOAT B OCHOBHOM H3 yrvleBOAOpoOOoB napadHHoBoro 
ala. WnrepecHO OTMeTHTb, YTO OMTYM-KOHJeHCaT, NOyYeHHbI U3 Oomee BBI- 
TpeOH NOposbl, Ooee OKUCIeH, TaK Ke KaK WH MaCJIAHHCTbIC KOMMOHEHTHI, 
bIJeJICHHbIe H3 COOTBETCTBYIOWerO CHHPTO-GeH30JIbHOrO 9KCTpakTa (Ta6N. 3). 
a 


TaOauna 3 


TipezBaputebHaa XapakTepHcTHKa OHTyMa-KOHJeHCaTa, OHTyMa-CMbIBA H MaCJIAHHCTHIX 
KOMMOHEHTOB H3 CHHPTO-OeH30JIBHOrO SKCTpakTa 


2 Oo A OueMeHTapHbIii cocTaB 
co} 3) 0 
& e ° nm B lo 
a a 50 = = 
EB ¥ vn aye rt 
9%) 5 oo) Ooo 
a ; So lee dole eer ulores phe 
| Zz B Si ues 3) 
. 
Burym mopoypl Macaanucr. 
HO OMbita KOMMOHEHTE! | 26—32 | 1,4496 | 5,01 a 84,57 | 13,65 1,85 6,19 
1 I]pozykTsI, m0- BuT yM-KOHJeH- 
ayaeH. pH \ caT 29—88 | 1,4544 7,30 | 13,28] 84,59 | 13,94 1,47 6,04 
ombitTe BuTyM-CMBIB 35—47 | 1,4636 | 17,06 | 36,02} 80,92 | 13,29 5,79 6,08 
BuryM mopogb MacasaHucr. 
HO ombita KomnMoHeHTLI | 25—27 | 1,4491 | 7,58) — 83,75 | 13,83 2,42 6,05 
2 IIpogyktTpl, mo- ButTyM-koHjeH- 
aydeH. pH { caT 29-31 | 1,4417 | 5,99] 17,68] 83,91 | 13,95 2,14 6,04 
onbitTe ButyM-cMbIB 386—43 | 1,4596 | 11,281 59,061 78,64 | 12,58 8,81 6,25 


TlonyueHHble pe3yibTaTbl yOeAHTeIbHO MOKa3bIBalOT, YTO B YCJIOBHAX Tpo- 
BeJICHHA OMbITOB ObIJIM M3BJICUeHbI pee BCerO yrvieBOMOpOAHbIe KOMIOHEHTHI 
OUTYMOB TJIMHHCTbIX NMOpOA, YTO OObACHAeTCH HX JYULIeH pacCTBOPpHMOCTbIO 
B CKaTHIX rasax. Kak BUHO M3 TaOJMIbI, Mpoucxoyqur mouru 100% pac- 
TBOpeHHe HM MOJHBIM mepeHoc yrmepoyqopoqHoH yacTH OuTyMa IvIMHUCTOK 
MOpOJbI. 

TlpousBeqa CMbIB CellapaTOpOB MOCJIe ONbITOB, MbI NOJYYMJIM elle HeEKOTOpOe 
KOJIMUeCTBO OXTYMA, Ha3BaHHOrO HaMH «OHTYMOM-CMBIBOM». OTH OATYMbI pe3Ko 
OTIMYAIOTCA OT OMTYMOB-KOHJeHCaTOB OOIee BbICOKHMH YHCaMH KHCJIOTHOCTH 
M OMbIJICHHA H MCHbINHMHM BeIHUHHaMH cosepxKanua C u H. 3yecb Takxe HaO- 
MOaeTCA OTMCYCHHAA BbILMe 34KOHOMEPHOCTh CocTaRa, T. €. OHTYM-CMBIB OMIbITa 2 
HOlee OKHCMIOPOXKeH, YeEM OHTYM-CMbIB ONbiTa 1, ¥TO OTBeEUaeT H XapakTepy Ca- 
Moro OuTyMa O6pa3ia 2. CyMMapHoe KONMYeCTBO OHTYMa-KOHJeHCaTa HW OTyMa- 
eMbIBa cOcTaBuIAeT 60,7—76,6% , OT KONHYeCTBA CIUPTO-OeH30JIbHOrO SKCTPakTa. 

B nopoje, nog_peprinetica O6paOorKe CxKaTbIM 1a30M, B OOONX CyYaAX Mpo- 
(3010 YBeJIMYeHHe MPpOWeHTHOFO COjJlepKaHHA CIHPTO-GeH3O0JIbHOrO SKCTPakTa, 
ITO YKA@3bIBaeT Ha MOBBILeHHe paCTBOPHMOCTH B CMMpTO-OeHs01e OpraHHyeckoro 
BeLECTBa MOPO/bl MOA BO3eCHCTBHHEM jaBJIeHHA. 
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TakuM OOpa30M, 9KCIIepHMeHTaJIbHO NOKa3aHa BOS3MOXKHOCTb BbIJeJeH 
YrIeBONOPOAOB u3 OOel Maccbl OpralM4ecKOrO BelleCTBa TIMHUCTOM NOpo 
IyTeM paCTBOPeHHA UX B CKaTbIX Pasax,. 

MoxHO JONYCTHTb, YTO M B Hepax SeMIM MOryT.BCTpeTHTBCA OUXON SM 
yYCJIOBHA B CMbICJIe jlaBnenus HW KOJIMYeCTBa Ta3a, IPH KOTOPbIX CHcTeMa yrule 
HOpoybl — Bola —ra3 Oyler HaXOJMTbCA B ra3000pa3HOM COCTOAHHH. 
S3TOH CHCTeMbI MOryT B TOcweyrouleM, pH CHWKEHHM JaBJIeHHA, BbIJeJATb 
yrleBOJOpOsbl, cmocoOHbIe K JambHeHweh Murpalun. 


Vucrutyt HeptTu 7 Tlocrynuao © 
Axkajlemuu Hayk CCCP 16 XII 1955 ~ 


UHMTHPOBAHHASA JIATEPATYPA 


11, 1700 (1952). DCW A AV ee. Vise, AH CCCP, OTH, 9, 3 (1955), 3M. A. Kan 
OW HUKOB, TAH, 99, Ne 6, 1077 (1954). ce aka 3axc, JIAH, 105, No 2 (1955). 
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Aornaygn Ankagemun nayrx CCCP 
1956. Tom 108, Ne 4 


PEOJOFHA 
Ji. E. AM3EHBEPY u H. E. BPAYKHHKOBA 


¢ BOMPOCY O COMOCTABJIEHHH HWDKHEBH3EHMCKHX OTJIO)QKEHMM 
_ AOHEWKOrO BACCEMHA H HEKOTOPbIX JIPYTHX PAHMOHOB CCCP 


[(Tpedcmaszeno axademukom H. M. Cmpaxoseim 12 XII 1955) 


Cormacno YuuduluposanHol cxeme ctpaTurpadun KapOona (1%), qonermKue 
30HBI C}a—C}d comocraBsalorcd C yrueHOCHBIM (cTamMHOropcKHM) ropu30HToM, 
230Ha Cje c BblllleexKalllHM TYJbCKUM TOpH30HTOM. Takoe 2Ke IpHMepHO co- 
TocTaBjieHHe Opli0 IpHHATO paHee A. IJ, Poraem (*5), 

JlaHHble, NOJIy4eHHble ABTOPaMU HAaCTOAMerO COOOMIeHHA B pesysbTaTe u3y- 
JeHHA HW2KHero KapOona B. JjonOacca, Tak %e Kak HW pA HOBbIX CBeJeHHH oO 
palluasbHOM OOmMKe H PAayYHHCTHYeCKOH XapakTePHCTHKe HH MKHEBHBEHCKUX pas- 
pesos Iloqmockopba uw Ypana (?,7,9,4,1° u ap.) MpHBOAAT K HeCKOJIbKO MHBbIM 
(MpecTaBsIeHHsM O COOTHOWIeHHH HH KHeEBH3eliCKHX OOpasoBanult JlonGacca 
‘M Mpyrux palionop PycckoH maarpopmpr u Ypaaa. 

Tommy HwKHeEBH3eHCKHX OCaJKOB, OOHaKalolMxca Ha 1oro-sanaqHon 
OKpaHne Tlon6acca (30nbt Cra—Cje), noqcTusmaroT TeMHble GUTYMMHOSHBIe U3BeCT- 
: 


HAKH BepxXOB 30HbI Cid c tbhayHoH dopamuundep, KOpammoB u Opaxuonog, 
Heo6xoJuMo OTMeTHTb MIpHCyTCTBHe 3yecb PopamuHNdep*: TypHelienm, Kap6o- 
‘Hen, Endothyra staffelliformis N. Tschern., 6pyHcuuy u pasHooOpa3HbIx 3H- 
fotup (End. inflata forma maxima Lip., End. ex gr. spinosa N. Tschern., 
End. ukrainica Dain msc, End. prisca Raus. et Reitl., End. globulus var. 
parva N. Tschern.), a Takxe pxqa Apyrux dopm; KopasmmoB—Syringopora ra- 
mulosa Goldf., S. reticulata Goldf., Aulopora sp., Campophyllum sp., Za- 
phrentis sp., u Opaxuonoy—Schuchertella bituminosa Liss., Chonetes aff. 
magna Rot., Pr. (Pustula) pustulosiformis Rot., Pr. (Linoproductus) globosus 
Garw., Athyris asinuata Liss. 

AnaslorH 3THX cloeB Ha TeppuTOpHuH PyccKow nuaTpopMbl, NOBAAMMOMy, 
YHHUTOKeHLI BO BPeMA IpefyrsieHOCHOrTO KOHTHHeHTabHOrO TepeppiBa. Ha 
Ypane uM MoxkeT OTBeEYaTh UHKMaHCKHH ropusonT H. I]. Manaxosont (°). 

B oOcHOBaHHH HM2KHEFO BH3e 3aeraloT cepble IJIMTUATbIe MeJIKOSepHHCTHIe 


H3BeCTHAKH (30Ha Cya), TakxKe c OoraTOH KOpannoBo-OpaxnonojoBoln u popa- 
MuHMdeponol dayHo. HanOomee xapakrepHbl B COCTape (OpaMuHMdep: Napa- 
TYPaMMHHbI, OPyHCHH, HEMHOTOUNCJIeHHble TYPHEHeIbI H KapOOHeJIbI, pasHo- 
oOpasube KBasv2aHAOTUpEI (Q. solida Vdov., Q. magna Vdov. u Ap.) H SHAOTUpEI 
(End. spinosa N. Tschern., End. chomatica Dain msc., End. prisca Raus. 
et Reitl.. End. similis Raus. et Reitl., End. crassa var. compressa Raus. et 
Reitl. u ap.), BuepBble nosBAsiouMeca muTyoTyGemI (L. tenuissima Vdov.), 
g0mTapenst (Eost. ex gr. mediocris Viss.) u s0napamraesbI (1pHMUTHBHEIe 
fipefcTaBuTelu poja Parastaffella, onucanupie M. B. Baopenko), a TaKxe pay 
pyrux opm; cpeyM KOpasmoB — Syringopora ramulosa Goldf., S. gracilis 
Keys., Campophyllum caninoides Sibly, mpegcrasuteau Lithostrotion™, Cal- 


* Popamunudepbl, MpHBeLeHHbIe B aHHol paOore, onpeeseHbl H. E. BpaxuuKoson, 
Kopasmbt — H. T]. Bacusmox (?), 6paxuonogst — ]L. E. Auseupeprom. Mcnouib30BaHbl Tak?Ke 
nanupre A. I]. Potaa (24,15) w M. B. Baosenxo (?,°). 

** TIo nanupim K. UW. JIlucunpma u A. II. Poras. 
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miussiphyllum calmiussi Vass. msc. u Ap.; B cocraBe 6paxuonoy — Chonete| 
magna Rot., Pr. (Plicatifera) sublaevis Kon., Pr. (Plicatifera) sublaevis var 
donica Rot. | 

Bulle 0 paspesy, B TOJIIMe CepbIX CpeAHeSePHUCTHIX H3BECTHAKOB 30H Cy] 
u Cic chayHa TakxKe BecbMa MHorouncmenHa. Cpeau dopamunncep xapakTepHE 
mapaTypaMMHHbI, OpyHcuu, MHTyOTyGenupr (L. tenuissima Vdov., L. glares 
Vdov.), Endothyra staffelliformis N. Tschern., End. chomatica Dain msc. 
End. prisca Raus. et Reitl., End. crassa var. compressa Raus. et Reitl., End 
omphalota var. minima Raus. et Reitl., Tetrataxis eominima Raus. (TompK¢ 


B 30He C'c), Eostaffella ex gr. mediocris Viss., pa31muHbIe 30Maparadppesb 
MH pA Apyrux PopM, MpewMyllecTBeHHO pa3IMYHbIX 9HIOTHP; B CocTaBe KO} 
PpanoBoKk dayHbl — Syringopora reticulata Goldf., S. gracilis Keys 
WM [pyrue cupuuronopp, Verneuilia konincki var. calmisia (Liss.), Caninié 
GL aberrans Gorsky, Lithostrotion affine donbassica Vass. msc., L. columnari: 
formis Vass. msc. 4 Ap., 43 Opaxuoriog — Chonetes magna Rot., Ch. lisitzini 
oe msc., Spirifer grabovi Rot. (rompKo B sone Cb), Athyris asinuatz 
iss. 

Flanee BBepX lO paspesy, B H3BECTHAKAX C YACTLIMH YepHBIMH KpeMHSME 
sonbl Cid, TaKKe ycraHoBnenbl OOunbHBIe PopamHAUdepsl, KOpaJIJIbI H OpaxHo: 
NO{bl, B COCTaBe KOTOPbIX CyleyeT OTMETHTb: MapaTypammuH, OpyHcui, For. 
schia subangulata (Moell.), Lituotubella glomospiroides Raus., L. glaree 
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Yov., Endothyra staffelliformis N. Tschern., End. chomatica Dain msc., 
jad. crassa var, compressa Raus. et Reitl., End. ischimica Raus., End. ompha- 
Wta var. minima Raus. et Reitl., End. similis Raus. et Reitl., Tetrataxis 
eB Permodiscus syzranicus N. Tschern., P. cf. rotundus N. Jschern., Eostaf- 
lla mediocris Viss., sonapawradpennpt Hv HeKOTOpBIe pyrne copmpr (rmas- 
}IM O6pasoM sHJoTupH!); Syringopora geniculata Phill., S. gracilis Keys., 
janinia subibicina M’Coy, Lithostrotion affine donbassica Vass. msc., Lons- 
fleia longiseptata Liss., Dibunophyllum lisitzini Vass. msc., Chonetes pa- 
lionaceus Phill., Ch. magna Rot., Ch. lisitzini Rot. msc.; Pr. (Linopro- 
Jictus) probus Rot., Pr. (Overtonia) fimbriatus Sow., Pr. (Gigantoproductus) 
fonaicus Leb. (B Bepxax 30HbI). 


B Tome KpeMHHCTHIX NOpox 30nbI Cye, sapepmiaomel HMKHeBU3elicKHe 
(rioxeHua JLonOacca, onpeyenena Goratad, HO CBoeoOpasnasa tbayna, HanGouee 
sapakTepHbI 3fecb Opaxuonogy: Chonetes dalmanianus Kon., Ch. sp., Pr. 
jSigantoproductus) maximus M’Coy, Pr. (Gigantoproductus) cf. mirus Fred., 
jr. (Antiquatonia) hindi M,-W., Pr. (Chonetipustula) carringtonianus Dav., 
Lamarotoechia sp. A, Spirifer praebisulcatus Rot. msc., Sp. attenuatus Sow., 
p- cf. ovalis Phill. Kopaampt scrpeyatorca peqko. Cpeyenuamu 0 cocrase (popa- 
Hunupep STO SOHBI MbI WO NOceqHerO BpeMeHH NOUTH He pacnomaraau. B na- 
TOALICe BPEMA MPeACTAaBJIAeCTCA BOSMOXKHLIM MPHBECTH pA BUAOB H3 OTMO*KenuH 
WrOi 3OHBI, BCKPbITHIX OypeHuem y r. Komcomospexa. M3 uncaa sTux cbopamnu- 
tudep cleqyeT Ha3sBaTb: NapatypammMun, Ammodiscus aff. priscus Raus., 6pyu- 
‘aii, (opm, Lituotubella glomospiroides Raus., Endothyra ex gr. crassa 
prady, End. omphalota var. minima Raus. et Reitl., End. ex gr. globulus 
jEichw.), End.. similis Raus. et Reitl., Spiroplectammina sp., Tetrataxis 
p., Archaediscus ex gr. krestovnikovi Raus., Arch. spirillinoides Raus., 


Permodiscus sp., Eostaffella ex gr. mediocris Viss..u s0mapaurappema. 


’ Ha naomagu J[HenposcKo-JloneukoH BnawqWvHbI, HeECMOTpA Ha OTHUHA 
% COCTaBe MOPON, BbIJeIAIOTCA Te 2X€ KOMMOHCHTHI paspesa, CO CXOQHOM cbayHon. 
3allally OT coOcTBeHHO JloHOacca, Ha CeBepHOM CKIOHe YKpaHHCKOrO KpHCTaJ- 
TWYecKoro MaccuBa, OcaqkH 30nbI Cid, oTBeYaroue perpeccuu TypHelicKoro 
mopa, orcytcrsyior (1). Anamoru 30H Cyb—c, c, oOnmbHbEIMH OpyHcHaMH 
Ja3HOOOpasHbIMH ZHAOTHpaMH HU MepBbIMH JHTyOTYOeNaMH, 20WITapperamMu 
I mapawiradpernamu (6e3 apxefucKycos), somxaTcd Ha M3sBecTHAKH Cc Endo- 
s+hyra glomiformis Lip.u Spiroplectamminatschernyshinensis Lip.,aBasroulueca 


4HaOraMH 30HbI Ge JlonOacca. Ananoru 30H Cid—e B 9THX KpaeBbIX, IIpH- 
SpexKHbIX UacTaAx Oaccelina cojepxKaT HapAy c PayHo sopamunudep Toro xe 
cocrapa, uTo u B JJonGacce, pag OTMIHEIX cbopMm — equnuaubIe Monotaxis 
exilis Viss., BabByMHeIIbI u opment. B sTHX COAX Oonee OOHABHBI 
APXCMCKYCHI MW TeETPaTAaKCHCHl, OOvlee PeAKH KBasHSHOTUPHI, OOee pasHooopas- 
Hb AMMOJMCKYCBI. 
_ AwasMs BCeX IIPMBeeHHbIX BbIINe LaHHBIX aeT OCHOBAHe JA CMeAYIOULUXx 
3akmo4eHuit. [panuily Mexkyly TypHe HM Buse Cre_yeT NPOBOAUTb B MOMOUIBE 
Cya, Kak 9TO u Oplm0 mpeguomeno A. IT. Poraem (*4, *°). ToxasaTenbcTBom STOro 
MBJIACTCA CYINeCTBeHHOe OOHOBseHMe cbayHbI (OaBseHue Pr. sublaevis Kon., 
WMpOKO paciipocTpavHeHHoro B HWKHeM BU3e Ball. Epporbi, Me/KOAYCHCTHIX 
cupunronop, Lithostrotion, autyory6ern, soumrtappenn, s0napamraddevtt nu 
HOBbIX BHJOB SHAOTHp u KBa3sHaHAOTUp). JoxwxuBaHHe 3eCb MHOFMX BUAOB Typ- 
Helickoro O6sluKa, 10 HallleMy MHeEHHIO, He IIpOTHBOpeyHT TaKOMY BbIBOTY. 

Auanorom 30nn1 Cla Jlon6acca saBasetcs swyHbeBcKHi ropusont H. II. Ma- 
naxopolt (°), OTBeTaIOINH, NOBHAMMOMY, KMHJeCPJIHHCKUM, KOCbBHHCKHM, BH- 
WepCKUM Hu ApyruM cioam Ypaua, no Jl. B. Hanupxuny (7°). B TloqmocxoBnom 
Gacceline HU, BEPOATHO, B CMC@XKHBIX OONACTAX (TlopomKbe u Ap.) sTa Toma He 
oTjlarasacb. 

Ko sppemeHu OOpas0BaHHA OCaAKOB 30HbI Cja u ee anamoros, MOBUAHMOMY, 
IIpHypOweHO MOUTH MOBCeMeCTHOe pacMpOcTpaHeHHe SHAYMTeJIbHIX NOMHATHH, 
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HavOoee oTYeTIMBO HposBHBUMxca BIIosMOcKOBbe HW CMeXKHBIX OOACTAX 
oruactu Ha Ypase. C STHMM KpYNHbIMM PeOOrHyeCKUMM COOBITHAMM CBA3Aa 
TOABJIEHHe HOBbIX (BH3elCKUX) opM u B Tex Oaccelinax (JoxuOacc, 1OxKH 
Ypau), B KOTOpbIX MOpCKOM pexxHM He MpepbIBaJICA, HO (PallMasbHast OOCTAHOBK 
HECOMHEHHO, NpeTepreBasla CylIeCTBeHHbIe M3MeHeHHA. | 

K 9s10xe panneBuselicKHX NOAHATHH OTHOCHTCA M BpeMA OOpasoBaHus 30H 
Cyb, a oruacTH 4 30HbI C¥c, NpHyemM BpeMeHH HaHOONbINerO pacmpocrpaHeHy 


KOHTHHEHTAJIbHBIX YCJOBUM, NOBUAMMOMy, COooTBeTCTByeT 30Ha CYb. OTOT M 


MCHT HaHOOJbuleH pagsOOMleHHOCTH MOpCKHX OacceHHOB HaXOJMT BbIParKeH 
B psaje (pallHabHbIX OCOOeCHHOCTeH COOTBETCTBYIONWIUX TOJM, OCANKOB, Tak 
KaK H B COCTaBe NPHYpOveHHO K HUM B OOMbUION CTeNeHH 9HAeMMYHON CayH 
CoBOKYMHOCTh HMeONUXCH JaHHbIX MPMBOAUT K comocraBseHuIo 30H CY 


Cyc Jlon6acca c nepexoqubima cionmu u I ropHsoHTOM lOxuoro Ypaua 7 


H. E. Yepupntienot (17) unu c 1-4 nw 2-H naykaMu OTIO*KeHHU, BbIJeeHHbIM 
H.T1. Manaxosoit na 3anayuom cksoHe Ypaua (°). B [loqMockoBbu, oTyacTH 
3amaqHOM cKone Ypana (18), Tak 2%e KaK H Ha BocrouHom Ypase, B nepy 
o6pasoBanua paccCMaTPHBaeMbIX 30H HMEJI MECTO TlepepbIB B OCAKOHAKOMJICHE 
WIM (BpeMsI 3OHbI CYC) OTMAaraJMCb TeppHIeHHBIe, JIMUICHHbIe MOPCKOH aye 


yYacTO yIJI€HOCHbIe TOJIIM. 
SOHbI Cyd wv C¥e, OTMUAaIOWIMeCA B 3HAYHTeEbHOH CTeneHH OOHOBJICHHb: 


CocTaBOM (bayHbl, HAXOAA? aHaOrOB B BepXaX YyIJIeHOCHOrO HM TYJIbCKOM Top: 
30uTax Ilogmockospa (*, 1”), B BepxXHel UacTH yruieHOCHOH TommIN Ku3senoBcKe 
paliona (*), B BepxHeli uactu I u Bo II ropu3onre IOxuoro Ypana no H. E. Ye 
HbUueBOK (17), B 3-H Hw 4-H MauKax pa3spesa, usyyenHoro H. I]. Manaxopon 
3anayHOM cKsioHe Ypaua (8), B HHKHEM H CpeqHeM rOpHsOHTaX BOCTOUHOypadl 
ckoro pa3pe3a, mo A. A. Ilpouuny ("'). 

PasBuTHe TpaHcrpeccHH, OTBeYaIOWIeH BepXHeH YaCTH CTaJIMHOrOpcKOrO 
TYJIbCKOMY TOPH3OHTaM, CIOCOOCTBOBaJIO CBOOOJHOMY. COOOMIEHHIO OacceHHo 
MHrpallui PayHbl H BOSHUKHOBEHHIO 3HaYHTeJIbHO Ooslee CXOMHBIX MEXKy cobd 
cbayHUMCTHYeCKHX KOMIJIEKCOB BepXOB HW KHero BH3e B JloHeWKOM OaccelH 
B Iloqmockopbu, Ha Ypane u Apyrax palionax. | 

Bce cka3aHHoe 3acTaBJIdeT TpenonaraTb, uTO YuuduunpoBannan cxeMw 
cTpaTurpapuu KapOona (**), Oasupyroulaicad Ha He COBCeM TIOMHOM paspee 
Tlogqmockopuoro Oacceliva, Tpe6yeT HeKOTOpOro yTOUHeHHA B YacTH, KacaKl 
meHCH HWKHEBH3eCHCKUX OTIOKeHuH. B wacTHOCTH, IpescTaBAeTcHA ane 
Pa3HbIM JaJbHeliiuee NOApasyesenne CTaMMHOrOPCKOTO TOPHSOHTA C BHIeMeHHE 
TOM, aHaOTHYHOH 30HaM Cyb u Cyc JlonOacca, KOTOpy!o MOXHO 6BIIO * 
Ha3bIBaTb «OJIBTHHCKOM»*. IpeycTraBneHua aBTOpOB UJIJOCTpupyer Tomentaem 
3\ecb TaOsIMUa CONOCTaBIeEHHA paspesoB. 


! 


| 


Tlocrynuso | 
10 1X 1955 
WMTHPOBAHHASA JIUTEPATYPA | 
‘7. E: Afizeusepr, lon. AH YxpCCP, Ne6 (1951). 2M: A. Bonxos 
HoBa, Tp. MIPH, 19 (1938). ?H. Il. Bacuatwx, Asropebepar accepraunu, ur 
Y«pCCP, 1952. 4M. B. Baospeuko, Teor. xypn. AH YxpCCP, 13, I (195% 
B. Brospenko, Axsropeepar quccepraunn, Kuescx. roc. yuus., 1953. ° H. I 
cxku ua, W. JI. Tumogeesa, Tp. WHUIPH, 3 (1939). 7 JI. MH. Tpo3squa0B 
. Jie 6e eB a, Muxpobayna CCCP, cOopn. 7 (1954). § H. Tl: Manaxos a, LAI 
81, Ne 6 (1951), ®H. 1. Maaaxosa, FIAH, 97, Ne 6 (1954). 2° 0. B. Haan 
kK HH, Matepvanst BCETEM, naneouton. w crpaturp., 5 (1948). 21 A. A. TT POHHH 
JAH; 85, No 4 (1952). A. M. Paysep-Uepunoycosa, Tp. HTH, 62, reon. cepi 
(Ne 19) (1948). 1% Pewenna Bcecoro3H. copemanun mo BbIpPaooTKe YHHPHYRPOBAHHOH Ccxed 
CTpaTHrpapHH KaMeCHHOYTOJbHBIX OTIOKeHH PyccKoit MiaTpopMbl H 3anaquoro ckona Ypau 
1951." A. Uh Poteau, Tp. Troe tad tool), 8 aed Po ra i, Tp. XVII cecei 
MexkyyHapogH. reo. Kourpecca, 4 (1939). 1° P. B. Camofiaos a,P. ©. CmupHuos 
E. ®, Domuna, JAH, 96, Ne2 (1954). 17H. BE. We pHbwesBa, Tp. HFH, 62, rec 
cepua (Ne 19) (1948). 18 O. JI. 9a nop, JAH, 22,9 (1939). 
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PEOJIOPH ff 


H. C. BOPOHELL * 


O BO3SPACTE «AYIEJIJIOBOrO TOPH30HTA» CEBEPHOM 4ACTH 
JIEHCKOrO BACCEHHA 


(IT pedcmasreno axademukom JI. B. Haauskunoim 8 X11 1955) 


Ha Tepputopuu cepepHolt uactu JlencKoro GOaccelina MopcKue OTMO%KeHUA 
BepXHel 1Opbl H HHAKHEFO Mesa, OXapakTepH30BaHHble MakpodbayHol, 3aHuMaIoT 
SpaBHHTeJIbHO HeOobuMe MpocrpanctBa. Ilnoulaqu UX pasBHTHA UpHypoyenbi 
1K HWKHMM YacTaM Oaccelinos pexk Jlenbl H Oneneka H MpoTsruBaroTca napas- 
€JIbHO OTJIOXKEHUAM CpeHeH HW HHKHeH ioppl. JIMTOMOrMyecKH Opa H Mes mpeL- 
SCTABJICHbI JOBOJIbHO OAHOOOpasHbIMH MOpOJaMu: aprHJJIMTaMu, aJleBpOJMTaMu 
(4 mecuaHukamMn. 
) Bonpuioe 3Hayenve Avid cTpaTurpadun 9THX OTMO*KeHNH UMeM CHCTeMa- 
iTHyueckue cOopbI PayHb!, mpousBeyenupie E. C. Epmosont (JIlamnruncKon) B 1952 r. 
iB ByjyHCKOM paHoHe H OXBaTHBIIHe OTJIOMKEHHA TOJIbKO OT BepXHero OaTa JO 
)BalaiwKuHa, Tak KaK B STOM palone Oosee ApeBHHe CO IOpbI He Obi BCTpe- 
| YeHEI. 
_ HanOonpuiai untTepec 3fecb TpeACcTaBseT OObIIOH HEMpepbIBHLIM paspes 
empica Uyua (cHu3y BBepXx): 
_ I. Bepxuuit Oar. Cnoti la. [auKka yacroro nepeciaMvBaHuad CepbIX MeJIKO- 
3€PHHCTHIX, MJIOTHbIX Me€CUaHHKOB C TEMHOCePbIMH KPYyMHOKYCKOBATbIMH aJIeB- 
_pomuTaMu, OXapaktepu30BaHHaa Inoceramus retrorsus Keys.,, In. tongusensis 
‘Lah., In. sp. nov. E. u ApyrHMuH HOBbIMH BHJaMH MHOWepaMoB... 9,6 M 
Cou 16. Ceppie MeKOSepHHCTHIe, MVJIOTHbIE, He CJIOMCTbIC MeCYaHHKH C Pay- 
HOW mm0xoH coxpanHoctu. Inoceramus ex gr. retrorsus Keys........ 3M 
Cuno 1p. AneppoxuTbl TeMHOCepble KpynHOKycKoBatTble. Dayna He OOHAapy- 
lr REED BORG Coes. ke ash iio eo. ai de ue! atte. heen Bae Lo 
Il. Kennopel (uw2KHuM KesmmOBel). Cnot Ir. Temnoceppie MeJIKO3epHHCTHIE, 


} 


TWIOTHBIC, HECJIOHCTHIeE MecuaHHKH Cc cbayHolt Cadoceras giganticum sp. nov., 
Cad. recurvocostatum sp. nov., Cylindroteuthis cf. subextensa (Nik.), Pleu- 
romya decurtata Phill., Pl. aff. unioides Roem., Bureiamya sp... 3,8 M 

III. Hwxunit oxccdopy. Cnok | 4. Temnoceppie cpeqHeKyCKoBaTble asieBpo- 
‘gute c Cardioceras cf. cordatum (Sow.), Camptonectes cf. rigidus (Sow.), Gres- 


. . . ° ° . 


Pea fee Ae Nr FeO, YS a SS ee ee ORM 
IV. Bepxuuli oxcdopy — nwxKHHi BOMKCKU spyc. Coit le. Temnocepnie 
KYCKOBATHIC aJICBPONHTbI C BKJOVCHHAMH WapOBbIX KOHKpelMi Hu C PayHoH 
Aucella lindstroemi Sok. 
Coot lox. Temuble KycKOBaTble aleBpomuTE! Ges KOHKpeUMit HU Oe3 (hayHbl. 
Cnoft 13. TemHbie COMCTEIC aJIeBPOJIMTbI C MpOCMOAMH aprHusuTa. SyeCcb 
BCTpeueHbI Takue Bub, Kak Aucella pallasi Keys., A. orbicularis Huatt, Pecten 


sp. nov. (P. aff. obscusus Sow.), Cylindroteuthis sp. indet tes a) een Be 
V. Bepxuuli pom«KcKul sapyc? Cron 1. Cpermocepbie MeJIKO3epHHCTHEIe, 
"OTHDIe necuanuku. PayHa He OOHapywKeHa ..... 2... es TOM 


VI. Hwxunit BananxKun. Cnon ot 2a 0 2%. Buusy nec¥aHHKH Cepble, 
TEMHOCEpble MeJIKOSeEpHUCTHIe, MOMOCUATHIe, CJIOMCTbIC, MeCTaMH (cnoH 2B) 
¢ BKJOUCHUAMH WapOBbIX KOHKpellHit AMaMeTpom 0 5—10 cM. Sec BCTpedyeHbI: 
Aucella fischeriana Orb., A. cf. fischeriana Orb., A cf. volgensis Lah. 
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Beepxy 3aseraioT neCuaHuKH C€ MpOCMOAMH aJIeBPOMHTHCTHIX ee 
TeMHOCePbIX HM. KOMKOBaTbIX. DayHa He OOHapywKeHa . .... + + 44,7 y 
Cnoli 23. Tlecuanuku cepble MeJIKOSePHHCTHIC, MVJIOTHbIC, HECOMCTEIC) 
Berpeyenpi: Aucellas cf. lahuseni Pavl., A. cf. fischeriana Orb., A. sp| 
indet .. . « ¢-2 + wes) & 00, 6 ee we ote ese pc en i 
VII. Cnow 2u — 20. IlepecnauBanHe TeMHBIX aJIeEBPOJIHTOB CO CBETJIbIM 
vHOra TeMHbBIMH Tlecuanukamu. IlopuquMoMy, HeMaH NlayKa ... . 36,2 4 
VIII. Cpequuii — nu3bl BepxHero BalaHkuHa. Con 2m — 2p. na 


NlepeCavBaHHA aJIeBPOJIMTOB TeMHOCepbIX KPYMHO3€PHHCTHIX C NecCdaHHKaM 
CepbIMH HM M@JIKOSepHUCTbIMM; KpOMe TOTO, CJIOH 2M COJ€pXUT WapOBbIe CT 
*KeHuA. S3yecb BeTpeyensi: Phylloceras sp. nov. A, Aucella crassicolis Keys.) 
A. crassa Pavl., A. sp. (A. cf. wollossowitschi Sok.), A. sp. indet., Pecte 
sp. indet> ss... chi ciat ites po 2A Me oe 
IX. [auxa, Hempx mecgaHvKOB. . ....- 5 5 5) ede eee 
X. KurnaaxcKad CBUTa C HeONpeeIeHHbIMH PaCTHTeJIbHbIMM OCTAaTKaM 
PaccmaTpuBad pa3pe3, MOXKHO BUeTb, YTO (aya aye BCTpeyaeTca 3fec} 
B OTJOXKCHHAX OT BepXHero OKc(opfla AO HH30B BepXHerO BaslaWxKuHA, COME 
MOULHOCTbIO 228 M. STH OTMORKeHUA pasjeIeHbI MexKLy coOoh nayKol ae 
Ml@CUaHHKOB, MOLHOCTbIO 75 M, Ha JjBa, HepaBHbIX M0 MOLIHOCTH, COA; HH2KHMM |! 
C ayllesaMu 1OpCKOTO BO3pacTa, MOILHOCTHIO 28 M, MH BepXHu — C ayleaM 
H¥KHeErO Mejia, MoWHOCTHIO 135 M. Takoe lMpOKOe BepTHKaJIbHOe pacmp 
CTpaHeHHe OTMIOXKEHHH C pasHOBOSpPaCTHbIMH ayUeJ AMM HaOsIOfaeTCA HE TOJIbK 
B Ce€BepHOM uacTu Oaccelina p. JleHbI, HO M B pahone OsleHekcKOM NpOTOKH H 
Gacceny p. Omenex. Ecau 2Ke MpocaexXUBaTb NOpOsbI BepXHeH IOpbl — HH 
Hero Mesla Jlamee Ha 3anay, Ta Ke KapTHHa HaOs0faeTCA BIOTh WO Saccelin 
p. AnaOap u Janee na Talimpipe c TOM TOMDKO pasHueH,4TO B HEKOTOPbIX paHoua 
BbINaaloT Te WIM MHbIe CON, B OOJbUIMHCTBE CJIyYaeB OTCYTCTBYIOT ayLeCJJIM 
BepXHero BOJDKCKOTO Apyca, pexke — KakaA-H60 30Ha BawaHxKuHa. | 
IIpHHuMaxa BO BHHMaHHe BCe BbIILeCKa8aHHOe, HeJIb3A MpU3HAaTb OGOCHOBA 
HbIM 2%KeIaHHe HEKOTOPHIX HCcCeAOBaTeneH (°)* BEINeMHTb CON Cc PayHOH ayued! 
Aaa [IpupepxosucKoro Kpaesoro mporn6a (T. e. Jlexckoro 6acceliHa) B «aye 
JIOBbIM TOPH3OHT» HM OrpaHHYHTb ero BO3paCT BEpXHHM OKc*opyOM — HH KHH 
BOJDKCKHM spycom. V3 BpmuenpuBegenHoro pa3pe3a BywyucKoro palioua | 
o630pa (bayHbl ayes He TOMbKO BceH JIeHCKOM BHAaMHbI BAAHO, YTO BOspack 
OTMOKeHHK, HX BMeMaolluxX, OXBATLIBAeT TopasqoO SombUIMH MpomMexyTOK BpE 
MeHH, a HMCHHO: KOHEI }opcKOl CucTeMbI H Hayao MemoBoH. TlosTtomy, ¢ OHO) 
CTOPOHbI, HEYMeCTeH CaM TepMHH «ayleNOBbIii TOpH30HT> B es 
K OJHOH YacTH COeB, aC Apyrou,— BpAy AM TpaBubHO BBIeneHHe ~ B eA 
HbIM TOPWH3OHT OTIOXKeHHU, OTHOCAIIMXCH K JBYM pa3HbIM, XOTA H CMe@2KHbIM 
CHCTeMam. 


Hay4Ho-HeceqoBaTeIbcKHH =MHCTHTYT Tlocrynnuto 
reooruH ApKTHKH 1 XII 1955 


m 

KeraTH, B CBASH C yKa3aHHeM aBTOpoB paborEl (°) 0 MpousBeqeHHoM uMH Tlepecmorp; 
MaseOHTONOrHyecKoro MatepHayia B. A. Baxpameepa HeoOxo,HMO yka3aTb, uTO onpemenenu 
KouekyHH B. A, BaxpameeBa muoIO He MIPOH3BOHOCb. | 
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rs TrEOJIOIH fl 


M. E. 3YBKOBHY 


K BOMPOCY O BHOCTPATHTPA®HYECKOM PACUJIEHEHHU 
NAJIEOWEHOBbIX H HHSKHESOLWEHOBbIX OTJIOKKEHHM 
CTAJIMHPPAJACKOFO NOBOJDKbA 


(ITpedcmasazeno akademuxom H. C. Wamcxum 11 XI 1955) 


) 8B cBa3m ¢ NpOBOAUBLIMMHCA B NOCMeAHHe TOL TeoMOrMyecKHMH H3bICKa- 
}HuamMu n0 Boure nu Jlony B npegenax CramMurpaycKkol 060. HaKOMMJICA HOBDIL 
}MaTepHaJl, MOCJYyXUBINMH YTOUHEHHIO TMaJIeOHTOJOrHYeCKOH XapakTepucTuKH 
/OTJeNbHBIX NMOApasyenenuH maneorena IlopomxKba. 
' Co6Opannas up 9ToM Ha Bosre B palone Cranuurpaya, Bonro-Jlouckom 
/BOJOposyene HU NpaBodepexbe Jlona PayHa MOJJIOCKOB V3 MasIeOUeHOBbIX* U 
) SOL|EHOBHIX OTJIOMKeEHHH B HacTOMUee BPeMA HaMH OCOpadoTana. 
CxemMa cTpaTurpaduyeckoro pacueHeHHA MaseOreHOBbIX OTMOKeHUH Io- 
)BOJDKbA Oblla NpejoxwKena B pase Tpyzos (7, 7, *7,°, 1°), omHako WO nocmeqHero 
) BPeMeHH OHA IIpoOfomKaeT NOMBepraTbca H3MeHeHHAM. OWHOM u3 IpHyHH 9yTOTO 
}ABJIACTCA OeqHoe cofepxaHHe *bayHbl B NaIeOreHOBbIX OTJIOMKCHHAX, NWWOXaA 
}€€ COXpaHHOCThb, OTCYTCTBHe HOBeMINNX padoT, rye Obl mocue Tpyyos A. B. He- 
maepa (8) u A. JJ. Apxanrespexoro (') MoHOrpadbwyecKH ONMCEIBalacb Maseore- 
/HOBad (bayHa MosstocKoB [JopoumxKba. B pe3ysbTaTe STOTO BIVIOTb JO MOcmeAHeEroO 
| BPEMCHH MOABJIAIOTCA MaJIO OOOCHOBAHHBIC MpeVIOKeCHHA O BKJIOYCHHH B CXeMy 
| HOBbIX cCTpaTurpaduyeckux efunuy (*°). 
B mameoueHOBbIX OTJOXKCHHAX, Pa3BUTbIX TOJIbKO Ha lpaBobepexbe Bourn 
/u Bomnro-JloHckoM Bofopasyeue WH BKIOUAIONIMX CbIspaHCKY!O H KaMbILIMHCKYIO 
_ CBUTbI, MaKpo*bayHa BCTpeyaeTCA MOUTH HCKJIIOUMTEHO B TepBol. Orciofa onpe- 
qeneno 89 BuyoB H pasHOBMAHOCTeH, H3 KOTOpbIX 69 OTHOCHTCH K NeseWMnOaM. 
' Meubulee 4uCJI0 OMMCaHHbIX BUOB racTponoy OOpaAcHsAeTCA Oovlee NIOXOM COXpaH- 
 HOCTHIO UX MpeycraBuTeselt. B wucn0 ONMCaHHbIX BUOB BXOJuT 4HOBBIX: Nucula- 
na volginica, Gryphaeaelectrica, Cardium problematicum (=C. sp. ind. Apxan- 
reapcKoro (1)), C. (Cerastoderma?) paleocaenicum; HoBas pa3HOBHHOCTb Cras- 
satella volgensis Netsch. var. curta; 20 BuqOoB, H3BeCTHBIX B MaJleOleHe HHbIX 
peruonos CCCP u 3anaquoH Epponpi, HO yKaspipaemplx fia [lopomxKbs Buep- 
spe: Nucula tumescens Edw., Pinna affinis Sow. var. intermedia Wood, 
Ostrea bel lovacina Lamk., Gryphaea antiqua Schw., Amphidonta eversa (Mel- 
lev.), Crassatella scutellaria Desh., Lucina concava Defr., Cyrena veneriformis 
Desh., Cyprina scutellaria Lamk., C. cf. lunulata Desh., Dosiniopsis bel- 
lovacina (Desh.), D. fallax (Desh.), D. cf. orbicularis (Desh.), Pitar ambigua 
(Desh.), P. avia (Desh.), P. tranquilla (Desh.), P. calvimontana (Desh.), Pho- 
ladomya cf. koninckii Nyst, Ampullina austriaca Traub, Olivella parnensis 
-Cossm. 
45 u3 89 Buyon, T. €. MOUTH NOJOBMHA, ABJIAIOTCH SHJCMHYHbIMH BOJOKCKUMH 


* Orka3 OT TpexuseHHOrO JeseHHA MasleoreHa B HacTosMee BpeMA HaM KaxkKeTCA Mpex je- 
BP€MCHHLIM y2Ke NOTOMY, 4YTO He pellleH OKOHYATeJbHO BONpOC O NONOXKeHHM aTCKOTO Apyca. 
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BUaMH, OMHAKO Jit HEOONbIUOPO UMCIa M3 HUX MOryT ObITb yhasaHbl POACTBEHI 
Hble (POPMbI U3 SaraqHO-eBponelicKoro MaseoreHa, OT KOTOPbIX OHM MpOMSOLh 
WM KOTOpbIe, KaK [1paBHJIO, BCTpeUaloTcA 3J{eCb Ke. K uum ornocatca: 1) Cucull 
laea dorsorotundata Netsch.— C. volgensis Barb.— C. decussata Park.; 2) Lu 
cina subconcava Netsch.—L. concava Defr.; 3) Tellina saratovensis Arch,— 
T. pseudodonacialis Orb.; 4) Sunetta subseparata (Arch.) —S. separata (Desh.)|| 
5) Pitar sublunularia (Arch.),—P. lunularia (Desh.). M3 poxcrBeHHbix Bufor) 
B TlopomxKbe MOKa He BCTpeyeHa TObKO S. separata. 

XapakTepHo, 4TO BCe MepeYHCeHHbIe BOMAKCKME CPOPMbI OTJIMUAIOTCA O 
POACTBEHHDIX OHHMM HM TeMH 2Ke IpHsHaKaMH: YMCHbINeCHHeM YIMHCHHOCTH} 
YBeJIMYCHHEM BBIIYKJIOCTH CTBOPOK M MpHoOpeTenvem OoJIbileH OKpyrsocrE 
ovepTaHui. Ora OfMHaKOBaA HallpaBJIeHHOCTh B H3MeCHeHHH npecrapuTested 
Pa3HbIX POJOB TOBOPHT O CHeIMPMYECKUX YCMOBUAX BOIDKCKOTO Ma eOUeHOBOTG 


GacceliHa, BOSHMKUIMX, BHAMMO, BCeACTBHe ero HEKOTOPOTO OTYJICHCHHA OF) 


orkpbiroro Mops. Emme Aud 11 BuqOBB HacTOMMee BpeMA C MCHbLUIeH AOCTOBEph 
HOCTbIO MOX%KHO yKa3aTb POACTBEHHbIe 3atlaHO-eBpOMeHCKHe MOPMBI, HW, TaKHN 
o6pa30M, MOUTH AIA OHO TpeTH SHJCMHUHbIX BOJLKCKHX (OPM BbIABJAIOTCH My 
OlMmxKaliMe 3alaqHO-eBponelckue aHasiorH. 
IIpu comoctapmenun JaHHok cbayHbl c ayHokH u3 MameoreHa OTJeJbHBI}) 
pervonosp CCCP ormeyaiorcs efuHHuHbIe OOUMe (OpMbI B OTIOKeHHAX CeBep) 
Horo Kapka3sa wu Maurpiustaka. Bowpuie oOijero y Hee C MaJIeOMeHOBbIMH OT' 
slowkenuamu Cpequelt Asvm u 4epHomopcKoro noGepexkba AOxa3Hv HM, HaKOHelL |) 
NOJIHaA MW HeEMOCpeACTBEHHaH CBA3b YCTaHaBJIMBaeTCA C TaHeTOM Kppima, B KO} 
TOpoM 6omee 1/, BUOB OTHOCHTCA K CHeUMPHYeECKHM BOJKCKUM (OpMaM HM MHOTG 
oOmux c TlopomKpem u Sanaquonw Esponon. | 
IIpu comocraBieHuH CbIspancKOH dayHbl C 3aflaHo-eBponelicKoH  BbIABY 
JIACTCA HENOCpeACTBEHHAA HM TeCHad CBA3b ee C TaHeTcKOl dayHou Ilapmx, 
cKoro Gaccelina, Tora Kak c qdayHol Bemprulickoro u Aunranitcxoro 6acy 
CeHHOB 9Ta CBA3b HOCHT Oouee OOM xapaxTep. B npoTuBponomoxKHOCTb ycTa 
HOBMBIICMYCA MHeEHHIO He BbIABJIAeTCA OOWHOCTH C MaseOWeHOBOM dayHori 
Koneurarena. Ril 
PeKoHCTpyKUMA MaMeOKMMMATHYECKUX YCIOBUK, NPOBOAMBUIAACA y2xKe paHeg 
WM MOBTOpeHHad HaMH [JIA CpaBHEHHA C YCNOBHAMH HUKHeESOMeHOBOrO Oaccelna 
TIpM yyeTe He TOMbKO KavecTBeHHOFO (TePMOUMbHOCTh pOJOB), HO HM KOMMUeCT+ 
BeHHOrO (bakTopa (YHCIO BHAOB HM HHAMBHAYYMOB B pa3HbIX Trpynmax), mOq4 
TBepxKaeT cyOTponwdeckuH KJIMMaT CbIspaHCKOrO BpeMeHH H Jlaxe 6ouIb+ 
mee ero pHOnwKeHMe K Tpomwyeckomy.. ANaslorMdHple ycnoBua B 9TC 
BpeMA cCylecTBoBaiM B Kppimy (mo HamemMy aHausy) u B TlapuxxcKom 6ac-- 
celue (1%), | 
KamplluvHckKast CBuTa, COsepxalllad TOMBKO iopy, yKa3brBatoulyo Ha Ty) 
xe (O1M3KYIO K TpOMMYeCKOH) KMMATHMUeCKy1O OOcTaHOBKy HM Gomee TecHO CBA~ 
3aHHad C MOACTHMAIOWIMMH NMOposaMu, Oe3 COMHEHHA OTHOCHTCA K MaweolleHo- 
BOM 9m0xe. | 
Huxknes0leHOBble OTJIOXKEHHA, PasBHTbIe Ha MpaBoGepexbe Bourn, Jona 
n Bonro-Jlonckom Bojopasfene, XapakTepH3yIOTcH TpancrpeccuBHbIM 3aviera- 
HHeM, HM Cpa3y, HaYHHAaA C CaMbIX HWPKHMX CO0eB (BMpOMeHCKUX COAX Ba HWDKHe- 
3OUCHOBbIX Bua HalyeHO Hamu 4 BoceMb B. I]. u E. I. Cemenopsimu (*4)), 
B HUX BCTpevaeTCA COBEPIICHHO HOBbI KOMMIeKCc PayHbl, y KOTOporo c nameoue- 
HOM HMeeTCA TOIbKO 4 OOUIMX BHa, CKMOHHbIX K WIMPOKOMY BepTHKaJIbHOMY| 
paciipocrpanennio. CKOMIeHHA HHKHESOLeHOBOH (ayHbI IpHypoyeHbI K BepXaM 
UaPHUbIHCKHX COB. 
PasnMuve TMateOueHOBOrO WM HMKHESOMCHOBOFO KOMMMeKCOB CKa3bIBaeT- 
CH yxe B pofopom coctTape. M3 pctpeyenHbix Hamu 42 pojos. B  mameo- 
UCHOBBIX OTJIOMKeHHAX H 22 B HMKHCSOUCHOBbIX OOMIMX HMeETCA TOMBKO: 
JeBATD. 
Bcero B HWKHE9OLCHOBbIX OTIOXKEHUAX ONpefeneHo 35 BUOB, H3 KOTOPBIX 
29 neneuunoy. XapakrepHoi vepToit uwKHeI0LeHOBOrO KOMINeKCa aABAAeTCA 
NOYH MOMHOe OTCYTCTBHe SHJCMHYHBIX cpopM. 
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var. nov.), Woodia sp. ind., Nemocardium edwardsi (Desh.) var. infraeocaeni- 
um var. nov., N. sp.Ne 1 (ex gr. wateleti Desh.), Tellinasp. Nol (ex gr. stria- 
tissima Desh.), Cultellus [?] hollowaysii (Sow.), Cyprina morrisi Sow., Dosi- 
niopsis pseudo-orbicularis Trem., D. tokodensis [Oppen.]; (Pitar sulcataria) 
Desh), P. suberycinoides (Desh.), Cordiopsisincrassata (Sow.), Panope in- 
termedia (Sow.), P. vaudini (Desh.), P.elongata (Leim.). Pacrponogpi: Acmaea 
p. Ne 1 (ex gr. dutemplei Desh.), Calyptraea cf. aperta (Sol.), Aporrhais cf. 
sowerbyi Mant. var. korobkovi Murom. (in litt.), Cantharus costellifera (Desh.), 
Ficus intermedius (Mell.), Tornatellaea simulata Sol. u neckoubKo onpeyemen- 
HbIX Yepes sp. ind. 

_— IIpu conoctrapnenuu ,aHHoli dayubl c payHolt u3 pasmu4HBIx pernonosn CCCP 
HaOJOWaeTCH CHOBa He3HAYHTebHOe YHCIO OGUIHX dopm c CeBepHbim Kapka- 
30m, Manrpiumakom u Cpequelit Asnelt. Uro oco6eHHno BaxHO — 9TO MOMHOe 
OTCYTCTBHE OOUHOCTH C HWKHeESIOWeHOROH ayHoH Kppima. 3aTo muoro o6ujero 
¢€ (bayHOH KaHeBCKOM CBHTbI TviaTpPOpMeHHOH uacTH YKpaHHbl, BIJIOTb JO O6- 
IHX PYKOBOAAMIHX BHOB. 

IIpu conoctTaBJieHHn C HaeoreHoBol cbayHoH Sanaquokh Esponbi BbIpHcoBbI- 
BaeTcd MeHbilad OOWHOCTD c IlapwxKcKHM Hu Bemprulickum OacceliHaMu u OOub- 
dnaa c AnraiuiickuM. 

Bee 17 Buyos, oOuque c nocueqHUM, BCTpedaloTca B HH XKHESOICHOBbIX OTVIO- 
wKenuix Aurmuu, u3 Hux 12 MpHypoveHbl TOJIbKO K HHM H 3a HCKJIOYCHHeEM 
AByX pa3BUTbI B CBHTe JOHJOHCKOH YVvIMHBI. 

[laneoknuMaTOmOrHueCKHH aHaIH3 NOKa3bIBaeT pe3KOe H3MeHeHHe KJIH- 

Mata B CTOpoHYy yMepeHHoro. TpomuyeckHe OpMbI NOYTH OTCYyTCTBYIOT, CO- 
Kpailaerca rpynna, oOmad Cc yMepeHHbIMH HM TpOMMYeCKHMH MpOBHHUE- 
‘IMM, 3aTO BO3pacTaeT rpynma, XapakTepHaA JIA YMePeHHbIX H XOJIOJHbIX 
Mopeii. 
_ Hapyuienve cBa3u co cpeu3eMHOMOpcKHM OacceHHOM uyepes KppiM u BTOp- 
KeHHe XOJIOJHBIX TeyeHH u3 AurmulicKkoro 6accetHa, BuyuMmo, yepe3 [lonbury 
u Ykpauuny Cylelamu KHMaT OOsIee yMepeHHBIM, 4eM B TaleoweHe, YTO TaKxKe 
CKa3al0Cb Ha HCMapAeMOCTH H Ha BIaKHOCTH BO3Ayxa.C 9THM XOPOLIO Cora- 
CyloTCa HAXOJKU (Ophl B KaHeEBCKOH cBuTe YKpavHbl, HMeroulel no A.H. Kpuui- 
Toposuyy (°) uHOH OOmHK YeM ManeoueHOBad dopa TloponbxKbA, MpHOH- 
*MKaromluli ee K MeJIKOJMCTHOM HW Yy3KONMCTHOH KCepoduTHOH pacTuTeJb- 
HOCTH. 

Buspoyu. Hecmorps va cneuMpHyHoctTh cbiIspaHcKoro dbayHucTHyecKOrO 
KOMmleKca, OH conocTaRaseTcA c ayHucTHyecKHM KOMmeKcoM IlapwKcKoro 
G6accelina HaCTOJIbKO,YTO MOXKHO ONpefeeHHO TOBOPHTb OO OTHECEHHH CbIspaH- 
KOM CBHTbI K TaHeTCKOMy SApycy. 

ConoctaBsleHHe KaMbIIMHCKOM CBHTbI, KaK H BCX OCTAJIbHbIX CJIeAYIOWUXxX 
BBILUe CBHT, C APyCHbIM JemeHnem Mex yHapoHon iuKasbl, ye B CHI MpOTH- 
BopeyHBocTH mocsequero (4), 3aTpyAHUTeIbHO. Bo3MoxHO, YTO KaMBINIMNCKas 
CBHTAa pefcTaBAeT HeOONbINOH CaMOCTOATeMbHbIM 9Tal B MCTOPHH Maveorena, 
He MOJyuuBuMi YeTKOrO OTpaxkeHusA B SanaqHoH Espone. 

[panuya maneoueHOBOH HM 30NeHOBOM 9MOX 3HaMeHyeTCA SHAYHTe/bHBIM 
H3MeCHeHHeM B3aHMOCBA3H OTJCJIbHbIX OacceiiHOB, H3MeHeHHeM KJIHMaTa H (bay- 
HMCTHYCCKHX KOMIIJICKCOB. , 

Hwxnes0uenoppie oToxeHua TlopoumKba B COcTaBe NpOJIeHCKHX HM Wa- 
PHUbINCKHX CcI0eB 10 (payHHCTHYeCKOH XapakTepuCcTHKe HM CXO/CTBY pana 
BXOJAT BKaHeBCKYIO CBHTY, KOTOpas| MOxeT ObITb, TaKHM OOpasoM, BbIAeeHa 
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BIipeyemax 1oxkHO uacru PyccKo mmarpopMbl B KayeCTBe efMHOH cTpa 
rpaduyeckol e{HHMUBI, OTBEYaIOULeH HH2KHe9OLCHOBbIM OTJIOXKCHHAM BCero 


rHOHa. 
Tlocrynuo. 
25 VII 1955 
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— . 1956. Tom 108, Ne 4 


TFEOJIOPH 1 


H. B. HSMAHJIOBA 


| O CTPOEHHH TEPPAC JIHEMPA B PAMOHE BOJOXPAHHJINWIA 
_um. JIEHHHA H O YETBEPTHUYHbIX KOJIEBATEJIbBHbIX JIBUXKEHH AX 
3TOrO PAHOHA 


(ITpedcmasazexno axademuxom H. M. Cmpaxoseim 12 XII 1955) 


ornagn Akagemun nayrk CCCP 
| 


IIpu usyyenun Geperos JnenposcKoro Boqoxpanuauma uM. Jlenuna 9Kcre- 
Aulnet OpeccKoro rocyfapcTBeHHoro yHuBepcuteta B 1953 r. B npejenax ObiB- 
-Wlero NOpOXHCTOFO OTpe3sKa JOJIMHbI OblJia OOHApyxXeHa H ONHCaHa YeTBepTaA 
-Haymoumennaa Teppaca Jlnenpa. Crpoenve sto Teppacbl B HacTOsmee BpeMa 
—CTayiO =JOCTYNHBIM JIA HaOwOJeHHA OyarofapaA cO3qaHHIO BOJOXpaHuHUla 

‘MW OOpa30BaHulo OTBECHBIX aOpa3HOHHbIX ycTynosB Gepera. Hanuune onncpipae- 
‘MOK Teppachl B palione 3anopoxba OTMeyam0cb eme O. I]. Capapenckum (?). 
Oyuako ee HefocTaTouHad MOpdomorMyecKad BbIPaxKeHHOCTh pH OTCyTCTBHH 
‘paspesoB NOcAyxKuMAa NpHIMHOH Toro, uTo Oouee nosqHHe uccmegoBaTenmH (*) 
‘8TY Teppacy He HaxoOjusH. 
_  Teppaca seTpeyeHa B 1OXKHOM YaCTH BOJOXpaHUsUIAa C MepepbIBaMH 10 OGO- 
“4M ero OeperaMm, OT Sanopoxba Jo MegopoBKu. Octpos um. Jlenuna, OcTpoBa 
Xoptuya, TapomKanckul u Kyuyrypubiit npeycTaBsialorT OCTaHIb! TOM 2xe Tep- 
pacpi. Uerseptat HaynovMeHHaa Teppaca mopoxuctoro oTpeska p. J,Henp 
ABJIACTCA IPO3HOHHO-aKKYMYJIATHBHOH. Ee OCHOBaHHeM CJIY2KUT BbIBeTpesaA 
WM pa3MbiTad NOBepXHOCTb JOKeEMOpHHCKHX KPHCTa/JIMYeCKUX NOpo, pacnowia- 
-Palollasaca Ha BbICOTaX 25—30 M NO OTHOILUeHHIO K ypoBHto Pp. JlHenp Ao cosqanHa 
“BOyOXpanHusuma. B Hacrosilee BpeMA KPHCTaMMYeCKHH WOKOb B HMKHeH 
YacTH BOJOXpaHHJHIla 3aTOMIeH, CTO MOXKHO HaGOJaTb OH3 ype3a Ha O. Ta- 
BOJDKaHCKOM H mpoTuB c. DesopoBKa; Ha O. Ky4ys ypHOM IpOBep XHOCTb LOKONA 
TIOMHUMaeTCA Hal ypOBHEM BOJOXpaHHHa Ha 25 M. AsJOBHaJIbHbIM MOKPOB 
Teppacbl MpeCTaBJIeH MeJIKO- H TOHKO3€PHHCTHIMH TecKkaMu. [lecku nocreneHHO 
HepexOJAT B JIECCOBHHbIe CYMeCH C NPOCJOAMH PJIMHHCTOFO OrKesIe3HeHHOTO Tle- 
‘cka. OTMeTKH MOBepXHOCTH Teppacbl B SeperoBoM ycTyne KOeOMOTCA Mexy 
$4—62 M a6comtoTHoH BpicoTHI. Ilo Mepe yfameHHA OT Oepera NOBepXHOCTb Tep- 
pacbl 3aMeTHO MOAHMMaeTCA H MOCTeMeHHO, 6€3 BbIPaKeHHO"O B pewibede ycryna, 
TIepexOUT B CKJIOH Mato. Ha nopepXHOCTH Teppachi pacnOJlaraloTcH HaBesH- 
‘HbIe TeECKH, OOpasyrwiulue OyrpucTHii pepe. B OoubWIMHCTBe CBOeM He€CKH 3a- 
KPe€IJICHbI PACTHTeJIbHOCTbIO, HO MECTaMH pasBeBaloTcA HM HarpOMO*K{aloTCA B Ky- 
‘Uyryppl. : 

Hasmune B nopoxKucToM oTpesKe Job! J[Henpa yeTBepTOH HajNOMMeHHOH 
Teppacbl, OOpa30BaHHe KOTOpOH, MO BCeH BepOATHOCTH CyeyeT OTHECTH K JIMX~ 
BUHCKOM JIeMHHKOBOL 3N0Xe, CBHJeTebCTBYeT B MOb3y TOrO, uTO HONMHAa J[Hen- 
pa B npegenax YKpawHcKOro KpHCTaJMMYeCKOrO MaccHBa CCpopMHpOBaaCb elle 
‘IO 3HOXH MaKCHMaIbHOrO OsegeneHuA. IIpucytcrBve TOM »%*e Teppacb! BBILIe 
Jinenponetposcka 4 Ha Huxuem J[Henpe (HuKonoubcKas Teppaca) NOKa3bIBaeT 
OJHOBOSpacTHOCTh AOmHHbI Cpequero uv Huxxnero JjHenpa. 

Jlanupie 0 crpoeHuu Teppac mpegnopoxnoro, oT BepxnefuempoBcKa JO 
Jiuenponerposcka, uw nopoxucroro, or J{HemponeTposcKa 0 SanopoxbaA, 
OTpeskoB JOM! J[Hempa NOSBOMAIOT CeaTb OOMLYIO H IIpHOM2KeHHY!O OWeHKY 
OTHOCHTeJIbHDIX  9MeliporeHHuecKuX  ABMKeHHH 9STHX BYX Yy4aCTKOB 
JOJIMHbI. 
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B nopoxucToM OTpeske, . NOMMMO ONMCaHHOH YeTBepTOH HaNOlMeHHOk 
TIpe[CTaBJIeHbI Take TpeTbA, BTOPad M MepBad HaMOMMeHHbIe Teppactl. 
CTpOeCHHMIO BCe OHH 3PO3HOHHO-aKKYMYJATHBHbIe C WOKOJIEM H3 OKeMOpHicKH| 
KpHCTaJIMYeCKUX NOpoy. Cpesquve 3HayeHHA BbICOTbI MOBEPXHOCTH NWOKONA A 
TpeTbel Teppacbl.10 @FHOWEHHIO K ObITOBOMy ypoBHw p. J[nenp (ypOBHIO pekKu fii 
CO3aHHA BOAOXpanusuima) cocraBinioT 10O—13 mM. Bropasx u mepBasa Teppaci) 
MMeIOT OOIee OCHOBAHHE C OTHOCHTEbHOM BbICOTOH OKOO 5S—8 M. 

B mpesqnopoxbe veTBepTad U TpeTbA Teppacbl OTHOCATCA K 9POSHOHHO-aKKy) 
MYJIATHBHBIM. JlaHHble O BbICOTe KOPCHHOFO WOKOJIA HMCIOTCA JIMIUb AIA TpeTbe 

Teppacbl. Ha mpaBom 6ex 


s ES RS pery  KpucTaslIMuecKknt 

S = g TOpofbl B  OCHOBAHH) 

= Ny S 3TOH Teppacbl MOJHMMa\ 

= 8 s iS joTca Ha 3—6 M Hay yposi 

S NS S y HeM peku. Bropas x nept 

S S S$ & nad Teppacbl mpesmor 
nadine we PpOxKbA NOJCTHAarIoTe!: 
60 ete 5 \ -KOpeHHBIMH = HOpoaMi 
eee Py copier tix Zi ere: a XapbKOBCKOTO sApyca MJ 

+ 6— Ste oa a ee e joKeMOpvHeM Ha OTMeTKad) 
oKxoo0 389—40 mM, Tak | 

20 WX OCHOBaHHe pacnosas 
gla raeTca HWKe ypOBHs 


Jjuenpa wa 8—12 M, 


Buc. 1 oo pacnoronenee MOBepXHOCTeH Pa3sMbIBa B AOJIMHE Tipupeyenubit cxema: 
OKA TO epxHeJHelMpOBCKa. @ — COBPeCMeCH- o | 
ee Ghee G oe ae Rimes THYCCKHU NepTewK : Oke 
B OCHOBaHHH YeTBepTol HaqnoliMeHHOl Teppacnl, 6—noBepx- 3bIBAeT OTHOCHTEJIBHOE 
HOCTb Pa3MbIBA B OCHOBaHHH TpeTbeH HaXOWMCHHOW Teppa- PacilOoJIOHKeHHE COBPpeMeCH 
CbI, 2 — IIOBepXHOCTb Pa3MBbIBa B OCHOBAHHH BTOPOH H IiepBOu HOrO ypOBHA Pa3MbIBé) 
HaJMOHWMCHHbIX Teppac JluenposcKoit JOJMHbe 

(I1pHMepHO MapaJiesIbHO? 

rO ypOBHA MOBepXHOCTH BOJbI B peke JO CO3qaHHA BOMOXpanHHsMua)) 
H Oonee [peBHUX NOBeEpXHOCTeH pa3MbIBa, COXPaHHBLIUXCA B OCHOBaHHH Teppac. 

MoxkHO CYHTaTb, YTO CMelleHHe [BYX NOCeOBATEJIbHbIX 10 BpeMeHH OOpa+ 
30BaHHA MOBepXHOCTeH pa3MbIBa NO BeJIMYHHE MpOMOpUMOHAIbHO aMMJIMTYIe 
KONeOaTeIbHbIX JBHXKeHHH. [Ipu sToM oTpHuaTembHOe (BHU3) CMemIeHHe Gosee 
MOJOQ0OrO H3 ABYX ypOBHeEH pa3MbIBa CBHeTeJIbCTByeT OO sTeHporeHHyeckKOM 
NOMHATHH, MOJOKUTeMbHOe — 06 oOnyckKaHHH. | 

Hcxogs v3 oOmlenpHuaToi cxeMbl CHHXpOHU3allMM HWKHUX NepBoll HW BTOpOlt 
HaJMOMMeHHbIX Teppac J[Henpa c BamqalickKHM OneyeHeHHveM, TpeTbel — c AHen- 
PpOBCKHM HM YeTBepTOH — C JIMXBHHCKMM, MOX%KHO HapHCOBaTb CJlefytwlliyio Kap=" 
THHY STeHporeHHyecKkuX JBUOKeHHH. | 

B mopoxHcToM yuyacTrKe jomHHE! J[Henpa mpocmexKuBaeTCA MOCTOAHHAasy 
TeHJCHIMA K SneMporenuyeckoMy nogHaTHIO. HanOombulad amnauTyya nOqHA- 
THA, BbIsBaBIad BpesaHve Ha 1O—18 M, XapakTepHsyeT JMXBHHCKO-HENMpOB- 
CKy!0 9MOXY, MeHbINe pasMepbl NOAHATHA B AHEMPOBCKO-BaalicKoe Mex y- 
JI@MHHKOBbe (BpesaHve JONMHbI NOpayKa 5 M), B MOCcMee_HYKOBOe BpeMsi 
AMIJIMTYa NOHATHA BHOBb YBeAMYMBaeTCA. > | 

B mpeqnopoxbe wanOoJbulad aMMIWTya MOMHATHA XapaKTepu3yer JHeH- 
POBCKO-BaJIMalickylo 9NOXy, eli COOTBeTCTBYeT yruIyOJIeHHe JOMHbI NpHMepHo 
Ha 14 M. B nocaeneqHHKOBOe BPpeMA MOAHATHe CMCHACTCA OTHOCHTeJIbHbIM T10- 
rpyxenwem. AMIMTya NOAWATHA MOpoxucToro yyacrKa JounHE Jnenpa: 
MO OTHOWEeHHIO K MpeAMOpOKHOMY B MVCMeMeIHHKOBYy!O SNOXY paBHa OKOWIO 
16 M. 

IIpupeyennaa Bblue NpHOTMxKeHHaA XapaKTepHCcTuKa KOWeOaTebHbIX ABH- 
*EHHH OTPaxkaeT TeEOCTPyKTYPHbIe OCOCCHHOCTH Pas IMUHLIX YUACTKOB HEMpOB- 
cKOH JomMubI. [lopoxucreiit orpesokK nomHOcTbIO UpHHaquexkuT YKpawvncKomy 
KPHCTaJIMYeCKOMY MaCCHBY M OOJlaflaeT yCTOHUMBbIM MOMOKUTEbHIM HallpaB- 
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SHHeM J[BwKeHHH. J[Henp B Tpeynopoxwxpbe pacnosaraerca ua crpike YxKpa- 
HCKOrO KpHCTasIMyecKOrO MaccHBa Hu J[nemposcKo-JloneyKOH TeKTOHHYeCKOH 
TaWHbI, KOTOPbIe XapaKTePH3YIOTCA Pa3sJIHYHbIMH aMIJIMTYaMH KOeOaTeJIb- 
pIX JIBHKeHHH. BOsbuiad CKOpocTb BOCXOAMMX ABuxKeHH YxKpanncKoro 
PUCTaIMYeCKOrO MaccHBa co3faeT apekt oTHocuTesbforo norpyxeHua 
HemposcKo-JlonenkOH BmayMHbl. OTHM TOrpaHHuHbIM TMOOxKeHHeM OOD=AC- 
qeTCA HeyCTOMYHBOCTh XapakTepa kOvleOaTesIbHbIX J[BMXKeHHi B JONMHe 
Hellpa, KOTOpad MOMepeMeHHO BOBJeKAeTCA TO B BOCXOJAIMe, TO B HUCXOMA- 
He [BH KeCHHS. 


OjeccKul rocyapcTBeHHbIli yHHBepcHTer “ Tlocrynuso 
um. HV. MW. Meauuxosa 4 III 1955 
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JIoxuayn AkagleMun Hayk ccGcP 
1956.Tom 108, Ni 4 


C. Tl. KO3JIEHKO 


KJIACCH®HKALMSA CTPYKTYPHbIX NMOAHATHHM M0 BO3PACTHBI 
MNPHSHAKAM 


(Ipedcmaszeno akademuxom H. C. Ulamcxum 30 XI 1955) 


IIvattbopMeHHble TEKTOHHYeCKHe CTPYKTypbl TpeTberO NOpsAAKa COCTAaBIA 
HECKOJIbKO TeHeTHYeCKUX THMOB. HacTrosmlad cTaTbA MOCBAMIeHa CTPyKTYpPHE 
NOJHATHAM OOulero reHesHca, YaCTO HMeCHYeMbIM THMMYHO MaTPOpMeHHbI 
He cBxa3aHHble C COMAHOM HIM THMCOBOM TEKTOHHKOM, TakHe CTpyKTypbI Pop 
PYIOTCA B OCaJOUHOM Yexe MaTPOpMbl, KaK IipefMOsaratoT MHOrHe HCC 
WOBaTesM, NOX BOsfeHCTBHeEM ABYXKeHHH KpUuCTaNMMYeCKOrO yHamMeHTa. 
IpyNMbl OHH NOApasfeMAOTCA TaBHbIM OOpa3s0M 10 MOpMosOrHyecKHM MIpHs 
KaM, H€3aBHCHMO OT HCTOPHH UX POPMHPOBAaHHA, T. €. O€3 PaCKPbITHA BO3P 
CTHBIX COOTHOLIeHHH. | 

yea po3pacTHou KiaccuuKalMH CTPYKTYpHbIX MOHATHM MOWcKasa 
pakTHKOH HepTAHOu paspeyKu Ha PyccKok natpopme. Teomuornu u reodpusuk 
paOotarommme B palonax Bonro-YpambpceKxol HedreHocHou OONacTH, yxe aB 
yOTpeOsIAI0T BbIPAKeHHe «JCBOHCKHe CTPyKTypbl». HO He Bce NOHHMAIOT e 
OfuHaKkOBO. HexoTopple HMeHYyIOT J@BOHCKHMH TaKHe CTPYyKTypbl, KOTOP 
JIMUIb 3aKaPpTHpOBaHbI 10 JJ©BOHCKHM TOPH30HTaM, HO He HMeIOT Hajle>KHb 
IIpH3HaKOB (POPMHPOBaHHA UMCHHO B Je©BOHCKOM epHojze. : 

Ucnomp3sya daKkTwyeckue MaTepHabl ratyOoKoro OypeHHaA mu celcmopai 
BeJKH, HAKOIVJICHHbIe 3a NocyeqHHe rogel B CapaTospcKoM IloBomxKbe, NonE 
TaeMCA HaOpocaTb CXeMY BOSPaCTHOM KMaccupukaluu THMMYHO NwaTcPOpMeHHbt 
CTpyKTyp 9TOrO paliona, IIpeABapHTeIbHO COCTaBMB OOmee TpescTaBeHHe Cl 
OCHOBHBIX OCOOCHHOCTAX MeCTHBIX MpOUeccoB CrpykTypooOpasoBaHuA. OTH Oct 
OeCHHOCTH MOryT ObITb OXapaKTePH3OBaHbI CJIeqyIOULWM OOpa3om: 

1. PopMupoBaHutlo CTPYKTyp CBOlCTBeHHa MHOrOdasHocTb. MuoroyncsieHHbi 
(pasbl NaTpOpMeHHOrO TeKTOFeHe3a OTMEYAIOTCA Ha IIPOTAKEHUH JVIMHHOLO pad 
3mOX — OT HWxKHerO Maseo3s0Hn JO HeoreHa. . 

2. HaOmofaerca pesKoe pa3imv4uHe B HHTeHCHBHOCTH (bas. CampimMu 3Hé 
UHTeJIbHBIMH 3 HUX ABJIAIOTCA YeTHIPe (a3bl, BPCEMA NPOABJICHHA KOTOPbIX Mé 
AaeT Ha OHY H3 SOX HWKHELO Naleo30n, (PpaHCKHHi BeK, KOHEeI, MasleO30a UM Hé 
yao HeoreHa. | 

3. Ha pxze sraos Combe npoMexyTKH MexKy KpaTKOBpeMeHHBIMH Hi 
TeHCHBHbIMU (asaMM 3allOHeHb! ABHXKeHHAMM OCOGOCrO pola, KOTOpHIe xapal 
TEPHSYIOTCA MIMTEIbHOCTHIO, CMaOOl WHTeHCHBHOCTbIO U, YTO OCOOeHHO NpHMt 
YaTeJIbHO, OHOBPCMEHHOCTHIO C MpoleccaMu OCaKOHaKONJIeHHA, Ha UTO YKé 
3bIBACT S3AKOHOMePHOe pacipeyeyeHHe MOIMHOCTeH OTNIOKeHUH. | 

4, OrmeyaeTca OOHOBJICHHE CTPYKTYPHBbIX NaHOB HallmacTOBaHUll OT 9T10X 
K 910xe. OTO OKasbiBaeTCA CeyoulMMU (cbakTaMu: 

a) MCHsIOWMeHCH MHTCHCHBHOCTbIO CTPYKTypOOOpasoBanuA B NYHKTAX JW 
TeJIbHOM TEKTOHHYCCKOH aKTHBHOCTH; 

6) BOSHHKHOBeHHeM TIpoueccos crTpyKTypooOpaso0BanuA B HOBbIX: NYHKTA) 

‘B) MOJHBIM 3aTyXaHHEM IIpOlWeccoB CTpykTypooOpasoBaHHaA B NYHKTaX mpex 
Hel TEKTOHHYCCKOM AKTHBHOCTH 6e3 MOCMeLyroulero BOSOOHOBNEHUA; 

r) TO ke, HO C NOCHeAyIOULuM BOSOOHOBNeHHeM; 
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W) BOSHHKHOBeHHEM CTPYKTYPHBIX NOAMATHH Ha yuacTKax, panee XapaxTe- 
M3OBaBIIMXCA HaMYHEM B UX MpefewaxX MeCTHBIX porMOos. 

_ Beauly orpanwyennocrH (akTuyeckoro marepuauta, XapakTepu3yrollero 
SKTOHHYCCKY1O KU3Hb paCCMaTPHBaeMOrO paliona B HWKHeMaeosolicKune ST0XH, 
MMCaHHe K/aCCHPUKAIMOHHbIX TpylN HawHHaeTcA C JeBOHCKHX CTpyKTYp. 

A. Hespouckune ctpyktypp. Tlepsse aap (popMupoBaHuA 
aKUX CTPYKTYp OTHOCHTCH K JeBOHCKOMy TepHoxy. YcraHOBUTb 3TO MOXKHO 
PH NOMOLIM MeTOJa MOMHOCTeH, OCHOBbIBAACh Ha paspaOoranHolt B. B, Beao- 
‘COBBIM H NOATBeEpAMalOuleHCA MHOFOUMCCHHBIMA akTaMu, TeOpuH KOMICH- 
AIMOHHbIX TMpOUeccOB pactipefeeHHA OcayKOB Ba JHe MOpcKOrO Gaccelina, 
myOUHa KOTOporo He MpeppiiuaeT 200 Mm. 

J\eBOHCKHe CTPYKTYPbl MOXKHO NOApaseNUTb Ha TPH OCHOBHBIC Ppyrnit: 

1. IlorpeOenube AeBOHCKHe CTpyKTYypH. Oro TaKkue 
TPYKTYpbl, KOTOpble OblIM CPOPMUPOBaHE! B JeEBOHCKOM NepHOse, B JeCBOHCKOI 
‘Ose COXPAHHJIM CBO OCHOBHbIe YEPTb! JO HalMX Hei, HO He MMeIOT OTpaxkeHHA 
3 BEPXHEM [asleO30e, Me3030e HM KaliHos0e. OTH CTpyKTYpbl CBHJeTeIbCTBYIOT 
) BOSHHKHOBCHHH, PasBHTHH MW 3aTyXaHHH MpoueccoR cTpyKTypooOpasoBanuA 
3 TeveHHe He Ooylee [BYX BEPXHHX 9MOX JEBOHCKOrO Nepuoga (OTIOMKeHUA HHIK- 
ero JeBOHa B paspesax CapatToscKoro JloBomKbA He ycTaHOBJeHbI). 

TlorpeOennbie JeEBOHCKHe CTPyKTYpbl OOHAapyXMBAIOTCA C OOUIbUIMM TPYJOM. 
ix moucku cpeycTrBamu ryOoKoro OypeHHsA CBA3aHBI C OO/IbUIMMH 3aTpaTaMH 
faTepWaJIbHbIX CpecTB UM BpeMenH. JIA pasbICKHBaHHA TakKUX CTPyKTyp CaMbIM 
(pPeKTHBHbIM METOJOM MOrJia Obl ABHTBCH CeHicMOpasBeKa, HO CymecTByIOUUH 
fETOMHYECKHMH HW TeEXHHYeCKHH ypOBeHb CeHCMMYeCKHX paOOT MoKa He OGecre- 
IMBaeT B yCJIOBHAX CapaToscKoro [JoBomKbaA KaveCTBeHHOTO pellleHua sTOH 
saad. 

K norpe6eHHbIM J©BOHCKHM CTpykKTypaM oTHOcuTca TyceKuHCKaa CTpyk- 
ypa, HallynanHad r1yOOKHM OypeHueM HM CelHCMHKOM B IpaBoGepexHOH uacTH 
SapaTOBCKOTO Bawa. 

Pe PleponueKwesOT py KTYPH, OTpaKeuuybe, B Be:p x- 
[eM Taweo30e. OTO TakHe CTPyKTYPbI, KOTOPble BOSHHKJIH B JeBOHe, 
[pOJOMKAaIH POPpMHPOBATLCA B BEPXHEM Maeo30e, HO He NOMYUHH OTpaKeHHua 
} Me3030e H KalHo30e. Cpe HHX MMCIOTCA CTPYKTYPbl, KOTOPbIe Oosee WH 
meHee YETKO OTPaxKeHbl B HHXKHEM KapOoHe, HO BbIIe MO paspesy paciiibiBa- 
oTcad HM 3aTyxaroT. TakoBa [Ipucranckaa CTpyKTypa, BhABJeHHad celicmopas- 
eIKOH B IpaBoOepexHol wactH CapatoscKoro Basia. EcTb uw Takue CTPpYKTypbl, 
‘OTOPbIe HaXOJAT OTpaxKeHHe BbIe MO paspe3sy, HanpuMep B CpefHeM Kap- 
JOHE, H 3aTYXAaI0T JIMIIb B Me3030e. K HHM IpHHaguexut UlymenKuucKkas cTpyk- 
rypa, BbIABJICHHaA CeHicCMOpasBeAKOH B 3aBOJIKCKOM 4YacTH CapaTOBCKOrO Bawa. 

B cBa3u c TeM, 4TO celicmuuyecKHH MeTOX B CapaToscKom IloposKbe Ha pale 
JYaCTKOB B HacTOAIlee BpeMA OOecMe4YHBaeT AOCTATOYHO yBepeHHOe CTPYKTyp- 
joe KapTHpOBaHHve NO OTParKalollHM TOPH38OHTaM BCeX TpeX OTeJIOB KapOoua, 
IOHCKHM JI@BOHCKHX CTPyKTyp BTOpOH rpynnbl HecKONbKO OOserueHbi. Matepu- 
VJIbI CeHCMOpa3BeAKH, CpeM KOTOPbIX OTCYTCTBYIOT KOppeJIMpyiollMecd OTpa- 
KEHHA OT FOPH3OHTOB TeppHreHHOH TOM JeBOHAa, HeOCTaTOUHbI JIA OKOH- 
IaTeJIbHOTO pellIeHHA BOTIpoca O JeBOHCKOH aBHOCTM NepBbIX (as CTpyKTypo- 
6pasopanua. Ho moxHO MpeqnuouaratTb, 4TO B ycmoBuax Caparoscxoro Ilo- 
30JIKbA, B YACTHOCTH B CHcTeMe CapaTOBCKOrO BaJla, CTPyKTYPbl, XOPOLIO BBI- 
JAXKCHHbIE NO TOPH3OHTAM BepXHerO MaeO30A, HO He MMeIOIIMe OTPAKeHHA B 
fe3030€ H KaliHO30e, KaK paBusO, OTHOCATCH K JCBOHCKUM CTpyKTypaM Bropoli 
‘pynmpl. 

3, JleBOHCKHe CTPYKTYPDH, OTpaKenHHHe B BEP XHE- 
lanmeos0HCKHX, MCE3030HCKHX H KAaHHO3SOHCKUX OT- 
IO K€ HU AX. OTO TAaKHE CTPYKTYPbI, KOTOPbIe BOSHHKMIH B JeBOHE HM TIpo- 
lOuDKasIH (OPMUpOBATbCA B BepXHeM Maseo30e, Me3030e H Kalino30e. K sToH 
pynne MpwHayviexaT Takue crpyKtypbi Caparosckoro IIpapoOepexba, Kak 
JokonoporopcKas, BosmMoxHO, TopiouKHHCKas, a B OWKHEM CapaTOBCKOM 
JaBomKbe — Crennosckan u Tenepaspcxas. Ja crpykTyp sTow rpymubl Xa- 
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pakTepHO cmemlenve CBOJ0B ¢ riyOuHOH, HHOra COnpoBORaroMleecA 3aMeTHb. 
W3MeHeHHeM mpocrupanul: KayecTBeHHble HM KOJIMYCCTBEHHDIC XapaKTePHCTHE 
TaKOrO HeCOBMAaJeHHA CBOAOB CTPYKTYPbI Ha pasHbIxX CTpaTHrpapuyeckux ypo 
HAX, NOBHAUMOMY, OOYCOBIEHEI BOSJeHCTBHEM pxAa (akTOPOB, B TOM 4HC.! 
TaKUX, KaK HallpaBJeHHe WM CTEMeHb H3MCHCHHA MOMLHOCTeH PasJIMYHbIX KOMY 
JI@KCOB OTMOKEHUH B Ipesemax nMOMALM, 3AaHATOH CTpykTypou. Crporo ropop i 
B KaxKJJOM TaKOM IIYHKTe-MbI HMeeM JeIO He.C OAHOM CAMHCTBEHHO BOSHHKING! 
TEKTOHHYCCKOM CTPYKTYpOH, a C COBOKYMHOCTHIO JVIMHHOTO pAa CTPYKTYP, Ml) 
CNeOBATeIbHO BOSHHKABIUMX WM PaCMOMOKMBUIMXCA Ha PasHbIX CTpaTurpady 
yYeCKHX YPOBHAX, MepeKHBIUMX KarxKJlad CBOIO OCOOyIO OTMHYHYIO OT Apyrni 
PeOJIOTHYeCKYIO HCTOPHIO, HO OO‘eAMHEHHbIX OOMIHOCTbIO TeHesHca H OTHOCH 
TEJIBHbIM MOCTOAHCTBOM MECTONOJOMKeEHUA OOMerO OYara AHCMOKaAUHH, C KOTOPbE 
6bIIM CBASAHbI MpOUecchl HX MepBOHAYaIbHOrO (POPMUPOBaHUA UM MHOTOKPaTHb) 
TOCJIeyIOWUNX MOeJIMPOBOK. 

B. Bepxunenaneo3:0lckue cTpyktypb. I[lepspe cas 
(bopMHpOBaHMA TaKUX CTpyKTyp OTHOCATCA K HMKHeEMy KapOony. Oco6o uM 
TCHCHBHBIe BOCXOJAiMe JBMXKCHHA OTMeYAIOTCA B KOHWe Taeo30n. Bepxuena 
JIeO3OHCKHe CTPYKTYPbI MOXKHO NOApasfeUTb Ha Be OCHOBHbIe Pp ylilibl: 

l. Thor pe6eHHHe BKepxtenanReosOUNCKHe cTpyH 
TY pb. SOTO Takue CTPyKTYpbI, KOTOpble OblIH CPOPMHPOBAaHbI B BepXHEM Td 
Ne030e, B BepXHeNaeOZOHCKON TOME COXpaHHJH CBOH OCHOBHBIC YepTbI Fi 
HallMX HEH, HO He HMeIOT OTPaxKeHHA B Me3030e H KaHHO30e. K HHM MO2KEI 
oTHecTH PpiGyuiaHCKy!0 CTPYKTYPpy, BbIABJIEHHY!O CelHicMOpasBeAKOH TO OTP 
XKalOllHM TOPH30HTaM B KapOone Mexyy CapatroscKuM wv Jlono-MeypequuKn! 
BasiaMu. Ho Kak YyKa3bIBaJlOCb BBIIIe, CCTh HEKOTOPOe OCHOBAHHE OOJIBUIHHCTB 
CTPpYKTyp, XOPOIO BbIPaxKeCHHbIX B BePXHEM TajleO30e, HO 3aTYXaIOWIX BbI 
10 paspe3y, OTHOCHTb K OTpPaxXeCHHBIM J@BOHCKMM cTpyKTypam. [IlosTomy Hi 
HCKJHOUCHO, UTO CO BpeMeHeM OyJeT ycTaHOBMeHa NpuHaMexKHOCTS Ppi6yiuar 
CKOH CTpyKTypbl K Apyrou kKsaccHpukallMOHHOH rpynne. 

2. Bepxnenaneozs0ucKkue cCcTpyKkTyp, oTpa wen 
Hbe B M€3030€ H KAHHOSZOE. OTO Take CTPYKTYPbI, KOTOPbIe BOS 
HAKJIM B. BeEpXHeM Tlaleo30e WH poo Kas (OPMNPOBAThCA B Me3030e HU Kalin 
30e. OHM ABJIAIOTCA TAKHMH 2K KCKBO3SHbIMM», KaK H J@BOHCKHe CTPYKTYPbI TpeTHi 
eli rpynlibl, C TOM CyliecTBeEHHOH pasHHuel, uro JetbopMalluaA JeEBOHCKOM TOM 
OOA3aHa B HUX CTpyKTypooOpas0BaHHW, IIpoTeKaBlueMy B Oomee NO3AHue STIOX 
NONYTHO 3aXBaTHBILeMY NOACTHAIOWLy!O TOMMY JeBOHAa, TOra Kak B eee 
CTpykTypax TpeTbel rpynmbl JeEBOHCKHe COM AeEPOpMUupOBANHCh B JeBOHCKU! 
XK SNOXH, a 1032Ke TIpeTepneH HEOMHOKPATHbIe NOBTOPHbIe JecsopMalluu CHataws 
COBMECTHO C BEpXHHM aJleo30eM, 3aTeEM C M€3030EM H KaliHo30eM. 

Bepxnenaneosolickve CTpykTypbl BTOpOl rpynnbl ABAAIOTCA CaMBIMK pac: 
MpOCcTpaHeHHbIMu B CapaToscKkom [lopomxKbe. K HuM OTHOCATCA TakHe CTpPyki 
Typbl, Kak Tensospckaa, Emmanckas, [lecuanoymerckan u pag jpyrux, npn 
HajieKallluX K cucTeMe CapaTOBCKOoro Bawa. 

B. Bepxnekahno3s0HcCKHNe CTPYKTY pH. STO Takue CTpyK 
TYpbI, KOTOpbie PopMupoBasuch NOCHe Naeorena, HO NO akuarbiia, T. e. pH 
OJM3HTebHO B MHOeHe. Berpedaiorcs OHM pe{KO; TaK KaK CTpyKTypooOpa3s0 
BaHHe B BEPpXHeEM KaliHO30e OObIUHO NpOTeKaO B MYHKTAaX paHee CyIecTBO 
BaBLIHX BePXHelameo30lcKHX (pexe — J©BOHCKHX) CTPYKTYPHbIX NOAHATHH 
Co6OcrBeHHO BepXHeKalinosolicKoH saBmserca CrennoBeKas CTpykKTypa, pacmo 
JIO*KeHHAA B 3anayqHow yactu CapaTopcKoro Bavia. 

J\ia BblyenweHHa B CapaTopcKoM TlopomxKbe CaMOCTOATEbHLIX MC3030fICKH} 
WJM MaJI@OreHOBbIX CTPYKTYP MOKA HET CKOJIbKO-HHOY)b Cepbe3HbIX OCHOBAHUIt 
TOT AJMHHBIM PsA CPaBHHTebHO MOJIOMbIX SOX, XApaKTepHsyeTcn syecb He 
SOMO CHbI TEKTOHHYECKHMM NOABHKKAMU, BIMAIOULUMM He cTOMBKO Ha CO 
3 anne HOBbIX HW MOJCIHPOBKY CYINMCCTBOBABIUHX CTPYKTYPHBIX NOAHATHH, CKOMB: 
KO Ha NosomweHNe OeperoBblxX HHH MOpeli MH cMeHYy cbauul OTMOwKeHUIT. 


HwkKHeBOKCKHH pasBeqouHbIli reobu3snueckui Tpéect Iloctynuno 
Muunctepctsa HepTAHO mpoMbmumsenHoctu CCCP 30 IX 1955 
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oxaago Akagemun nayx CCCP 
1956. Tom 108, Ni 4 


TrEOAOFH 9 


| r. ©, JIYHTEPCPAY3EH, 


NEPHOJAMYHOCTb B H3MEHEHHH KJIMMATA TIPOLIJIbIX 
PEOJIOTHYECKHX JMOX H HEKOTOPbIE MPOBJIEMbI 
rEOXPOHOJIOP HH 


(ITpedcmasaeno akademuxom H.C. Wlamexum 380 XI 1955) 


_ 1. Muunmanpupie no mposomKuTebHOCTH MepHomMMecKNe KONeOaHHA KIH- 
MaTa CBASAHbI CO CMeHOH JHA HM HOUM. SHaveHHe 9ITHX KONeGaHHH Kak cbaKTOpa 
[MHaMMYecKO TeOOrMv OYeHb BeNHKO. Bmecte ¢ TeM, JOCTOBEpHbIe C/IeAbI HX 
B FeOJOrHYeCKOM MpOLWJIOM MOUTH HeHsBecTHbI (!9,?4), 

_ 2. Toyuanpie (ce30HHbIc) H3MCHCHHA KJIMMaTa OTHOCATCH K UNCHy HaHOonee 
M3y4eHHbIX. KaccuyecKuM O6pa3l0M OTpaxKeHHA HX CIyKaT JICHTOUHDIE PH- 
Hbl (varve sediments) o6macTeli pasBuTua mnocmeqnero omnegenenusn (8,1° 22), 
B pajle cmyuaep OTMeYaNOCh CMOMKHOe CTPOeHHe B Npesenax OTEILHbIX TOM4- 
HbIX OCaJ{KOB, OOA3AHHOe, BUMMO, BJIMAHHIO MepHOMueCKHX JIMBHEH HM 3acyx. 
[loyo6upie ABICHHA HaGmOaNHCcb B JICHTOUHBIX CslaHax JeBoHa IOxuoro Au- 
Tad HW HMKHero KapOona TaHb-[ana, B HWKHEM Mealy Sanaguoro [I puBepxo- 
AHbA UT. Jl. 

3. TlomMuMo ro,W4HbIX H3MCHCHHH, CyecTBy!IOT Oomee JIMTeNbHBIC PHTMH- 

qecKHe KOIeCOaHHA KJIMMaTa C NepHOaMu B HECKOJIbKO sleT. HeoyHoKpaTHo yKa- 
SBIBAINCh TNepHob B 2,7; 3,5; 5—6; 9; 11; 35 met. Paccmorpenuto coorset- 
CTBYIOWMX BOMpOCOB MOCBHALIeHa 3HAYHTeIbHad mHTepatypa. Hwxe coodmia- 
JOTCA TOJIbKO H€KOTOPbI€ HOBbIC, paHee HEH3BECTHbIC, (akTHI. 
- 4. B no3qnem joxemOpun IOxuHoro Ypana BbipakKeHbl nepHosbl B 3—3,5; 
o—6; 11,5 u 30—35 met, a B FOKeMOpnun Enucelickoro kpaxKa — B 3,4 u 12 ner. 
B uuKHemM KemMOpuu JleHb! Halim OTpaxkenue puTMbI B 2,9—3,3 u 10,1—12 ser. 
B kapOouaTHbIX BOJOpOCIAX HHKHerO OpAoBHKa LlentpanbHol CuOupu, Hapayy 
€ MIOBCEMECTHO 3aMCTHDIMH PHTMaMH B 3,2 rojla, HaMedaeTCA TepHOMM4HOCTh 
B 10,5 u 29—35 ner. B nwxKnem KapOoue Gacceiina p. Kapakan (Tanp-IHlanp) 
Cle [bl KIMMaTHYECKHX TepvOJOB OTBeYaIoT WuKsaM B 3,1 u 9—11 ner. Hesou- 
ekve Collenia MunycuHcKkOoH KOTMOBHHbI OOHAPyKUBAIOT PHTMHYHOCTH, OTBE- 
Yaroulyio nepHogam B 9—13 ner. B menTOUHBIX CaHWax JeBona AwTad MoxXHO 
YNOBUTS NepHoANuHnocTs B2,7—2,8 net. BroxuuyHbixX KOIbUaX BepXHEMepMCKOrO 
Mesopytis Tschihatcheffi (Goepp.) Zal. us Kysneykoro Oaccelina 3aMeTHbI WHK- 
mbt B 3,1 u 11,5 ner. B topcKol Apepecuue u3 Oaccelina p. Busmtom oTpaxxeubl ne- 
puosbl B 3,1 u 11 net, a B ApeBecuHe XBOMNBIX U3 HAXKHETO Mesa IlpupepxoaHbsA — 
B 3,5 4 12 ner. B cpeqnesonenopbix canmax dopmamun Green River (CIA) 
OTYCTIIMBO BbIPaKeHbl PUTMbI B 3,2 Troja, CyAA nO AMarpammam Bpejan (ey, 
XOTA 3TOT HCCIEMOBATEIb YKaSbIBaeT TOJIbKO Oolee COMHUTEJIbHbIC HK B | 1— 
ee ser: 

[Ipumeppbi KuMaTHYeCKHX PHTMOB B YETBEPTHIHbIX OTIOKCHHAX NPHBOMMIIACh 
HeoHoKpatHo ((°) uw Ap.). OrpaHv4nMcA HEMHOTMMH JONOMHHTebHBIMK aHHbIMH. 

PaccmoTpenuve reoXpOHOJIOrHyecKHX MarpaMM JICHTOUHDIX TIMH OKPeCTHO- 
ern Jlenverpaa, a takxe IIfsenuu ('*), Dunnangquu (), Aprentunpi (*)H Una 
(7°) npHBO_MT K BBIBOAY O CYyHIeCTBOBAaHHU KJIMMAaTHYCCKUX NepHOOB B 2,9— 
3,3; 9—13; 30—35 u 60 ner. B se qHHKOBO-O3ePHBIX OTOMRCHHAX, OOpaMJI AIO X 
cepepubilt @ac Antas, BbIpPaxKeHbI PHTMBI B 2,8—3,02; 10,4 1 QAux05 set. B WpeB- 
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HMUX JOHHbIX KOMMIeKcax OacceliHa JleHbl OTYCTIHBO BbICTyNaeT PATMMYHOCT) 
B 3,1—3,5; 10,6—11,6; 30—35 u 70 eT. YKa3aHHbIe CpeAHHe BeJIMYMHbI HaXxO! 
IAT NOATBEp*KAeHve B JaHHbIX JCHAPOXPOHOMOLHA: B TOAMYHIX KOJIbUAaX CTA} 
pbix McTBeHHUL LlenrpanbHol AKkyTuH mpocnexeHb! puTMbI B 3—3,6; 10,7 
11; 35; 65—70 met.» 

5. CraTucTuKa MHOPMX THICAY HaOMOJeHHH, OTHOCAIHXCA K OODEKTAM Ted| 
JOrHYeCKOTO MpoOUIOrO, MOKa3bIBaeT, YTO HaMOoNIee YHHBEpCaJIbHOe sHaveHul 
MMeIOT NepHosuueckue KOeOaHuA KAMMaTa B 3, 11, 25—35 set. CpaBHHTeneay 
W3y4eHHe CeOB 3THX KONeOAHHH MOSBOJIACT 3aKJIOUHTb, YTO 3-JleTHHH WAKA 
OTBeYaeT MOMCHTAM KJIHMaTHYeCKOrO ONTHMYyMa, B TO BpeMa Kak 11-neTHuu (Ta 
Ke 35- u 75-neTHHe?) OObIUHO CBA3aH C YXYAWICHHEM KJIMMATHYeECKHX yCJIOBUHI 

6. [lepwoquyeckue KoneOaHHA KIMMaTa OOee BbICOKAX MOPAAKOB MOUTH Hy 
usyuenb. B KpHBbIX COMME YHOH pasuauuu, nocrpoeHHplxX MusanKopuyem (77 
XOPOLIO 3aMeTHbI NepHosbl, OmHsKHve K 2] OOO meT, T. €. OTBEYaIONIMe WAKA) 
IIpeBapeHUA paBHOJeHCTBUH. BO3MOXKHO, OTPar%KeHHEM STHX NEPHOOB ABJIACTC. 
yepeOBaHue JIe{HMKOBbIX MakCHMyMop (14). [lonbirKu OTbICKAaHHA NOLOOHbIX 
KPYUHbIX KJIMMaTH4eCKHX UMKJIOB HeMOCpeCTBeHHO NO XapakTepy HaCJIOCHH: 
PeOJOPHYeCKUX TOJIML HeIb3A MpH3HaTb yOeuTebHbIMH (°, 7”), 

7. HecomueHHo, CaMbIM 3a€MeC¥aTeJIbHbIM OOCTOATEJIbCTBOM, HeH30e2%KHO CJeX 
JLYIOULMM 43 CYMMbI M3BeECTHBIX (aKTOB, ABJIACTCA BbIBO] O IIaHeTapHOM Xapaki 
Tepe H MOpa3svTebHOM MOCTOAHCTBe OCHOBHbIX KJIMMATHYeCCKHX IMKJIOB Ha po 
TAKCHHM TeOMOPHYeCKOM HCTOPHH, DBTO OOCTOATEJbCTBO 3aCTABJAeT NpeANOMA 
TaTb CYHICCTBOBaHHe HeKOTOpOH oOmleH 3aKOHOMepHOH MpHYIHHbI NMepHosm 
YeCKHX H3MCHeCHHM KJIMMaTa, CKOpee Bcero, slexKalllel BHe Seman. B OTHOMeHHI 
|l-neTHero mepvofja noqoOHOe 3aksmI0UeHHe TBEPAO YCTAHOBJeHO (UMKJI CONEY 
HbIX MATCH), B OTHOWCHHM ApyrHx — HavOomee BepOATHO, 

8. I[paxruyueckuM CJIeACTBHEM H3 YKa3aHHOTO BbIBOJa ABJIACTCA BOSMOXKHOCT 
IWHpOKOH KOppeJIAUMH ABJICHHH, CBASAHHbIX C KJIMMAaTHYCCKHMU H3MeCHeCHHAME 
ompeyeneHHoro Tuma. C 3TOH TOUKH 3peHHA He BbISbIBAIOT NPHHUMNMasbHOrG 
BO3paxKeHHA, HallpHMep, MOMbITKH KOHHEKCHH JICHTOUHbIX TMH CkaH,MHaBUu 
M PuHIAHAMH, C OMHOM cTropounl, H Aprentuupl u Unu—c Apyron (8, 1°), xor 
KOHKpeTHOe pelleHve 3aauH H He KaxkeTCa OeccnOpHBIM. 

9. B noucKax nepvoyuyecKHX H3MeHeHHH KJIMMAaTa BbICIUerO NOpAKa BHHMa 
HHe TeOJIOrOB IpHBJeKalIoT CeAbI WPeBHUX OsefeHeHuH. TlocmeqHHe U3BECTHHE 
B OTJIOMKCHHAX MOUTH BCEX TeOMOrHYeCKHX CHCTeM. Sajlada COCTOUT B cpaBini 
TeJIbHOM OMCHKe STHX OOpasOBaHH C WeIbIO MCKJIOUCHHA H3 aHasu3a MpH3Ha) 
KOB OJIe}eHeHHH MeCTHOrO 3HaueHHA. 

10, PaKTbl, KacaioulMeca Oe eHeHHH TpeTHIHOrO, MemOBOrO, opcKOrO, Tpit 
acoBOro, J@BOHCKOrO H KeMOpHHCKOrO BpeMeHH, He JatoT OCHOBaHHA YCMaTpHBAaTE. 
B HHX NaMATHHKM BeJIMKMX (MaHeTapHbIX) XOJOHbIX 9TOX, 

11. Hlocnequee BenuKoe oefeHenve Semiu OTBeYaeT YeETBEPTHUHOMY mepHi 
ony, MaxkcuMajbHas MpOQOmMKUTeM_HOCTh ero He mpeBbiuaet 500—600 tric) 
net. IIpequiectsyroujee BeMHKOe OJleeHeHHe OXBaTbIBaeCT KOHL, KAMCHHOYTOVJIb> 
HOrO HW Hayao NepMcKoro mepHosos, IIpogqomKuTebHOCTb ero HCUHCIAeTCA He? 
CKOJIBKHMH MUJIIMOHamMM JleT. Emme Oonee Apepuee ovleyqenenve, O4eBUHO) 
Take NandeTapHOrO THA, CCTb OCHOBaHHe peqnonaraTh B OpOBuKe. Coory 
BeETCTBYIOMaA 2N0Xa MOXOMOMAHUNA OblIa BECbMa JWIMTeEMbHOH H pacmpocTpai 
HANaCh Ha Hayao TOTMAHANA. SHaveHHe STOTO ONeACHEHHA He Halo ele JOM: 
HOW OWCHKH y reowloros, Crefbl Oe CHeHUA yKasbIBaINCcb B Tiopuuruu, Axraun! 
Kanaje, Crofla xe YacTbIo MOryT IpHHasnexkatTb TuAUTE Aaacku u Cronmopol 
ropp! B TOxkHol Adpuxe ('*). JlocropepHpie nequuKoBble OOpas0BaHuaA OMMCAaHb: 
B HWKHeEM optoBuke Bomusuiickux Anjos (1%) w B opgosuKe Cpequero Ypanz 
(HaOuOReHHA K. A. Jlpposa). Ha orpomupix mpocrpancrBax 3anaqHot uacrTE 
CuOupcKolt nmarpopMbl K KOHLY Hw KHErO u Hatasy CpeqHero OpAOBUKa OTHO- 
CHTCH yCTaHOBJeHHe CBoeOOpasHOl :busuKo-reorpatbuyecKOl OGcTaHOBKU ¢ roc: 
NOACTBOM CyxOro HW MOCTaTOYHO XOJOAHOTO KMMMaTa (NOrpebeHHbIe OUI, oTMe: 
WaTKM KPHCTAWIOB Mba, CaHUbl C CeSOHHOM CAOMCTOCTHIO). | 

B RokemOpulickuxX OTIOKeHMAX ONMCAHbI MHOTOUMCeHHBIe cmeL ouleqeHe- 
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lait. Hano.ee NOHO H3y4eHO OJleeHeHHe MO3qHero JOKeMOpusa wu ZorMane- 
‘BOs. [laMaTHuku ero pacmpocrpaneubi B O6Onx nowymapuax. K yxe u3BecTHbIM 
JaKTaM, KacalolluMcaA Kak sapyOexubIx cTpan (+, ®), Tak uw CCCP (2, 2°), moxuo 
$0aBUTb OTKPbITHe THJIJIHTOB B Ilaromckom Haropbe, a Take BeposTHoe IIpu- 
jYTCTBHe JIeAHMKOBLIX OOpasoBaHHit B DO3,HeM OKeMOpuH Taumpipa. B cocra- 
1c CoOCTBeHHO.MpoTeposoa OTMeYeHO He MeHee ABYX JI€MHHKOBbIX KOMIIIEKCOB: 
poHcKuM M THMMCKaMHHCKH (MIM CéqOepH) c ux aHanoramu B Adpuxe 
xKHON Asuu, Espone u Ascrpanuu. Hakonen, cneqpt rpaHquo3Hbix oneyene- 
[MM OOHapyxXeHbI B apxee (Kanaga, IOaxuan Abpuka ur. X.), oHaKo cTpaTu- 
pacuaA UX ele ciaOo paspaborana. 

12, AOcomorHbIh BOspacT 2H0XH TOHABAaHCKOrO “oeeHeHUA JOcTATOUHO O]l- 
fOsHayHO onpegenseTca B 190—210-10° ner. Bospacr opgoBuKcKoro onenene- 
‘HA MOXET Obi onlpesesen B 380—400- 10% ner. Hunan rpannua joKemOpuil- 
KOO JICWHHKOBOTO KOMMIeKCa He ApeBuee 580—600-10° mer. Bospacr AByX 
HaBUbIX MPOTEpOSOHCKUX ONeACHeHHM TOYHO HE BbIYHCeH, OHAKO BOSspacT 
[MWKHeH PpaHHbl UX AOCTaTOUHO yBepeHHO OLeHuBaeTca B 1—1,2-10® ger, 
TO XOpOllO corsiacyeTCa C BOSpacTOM MOACTHMaIONIUX TOM apxes. Takum o6- 
)A30M, TIEPHOAMYHOCTH BEMKUX OJIeeHeHHH SeMJIM BbIPaxKaeTcA BeJIMUMHOH 10- 
maka 190—200-10° ner. 

13, YKa3aHHad BeMYHHa O1M3KO CoBMajaeT c ApyroH Bemw4nHoOl, coBep- 
ueHHO He€3aBHCHMO TOJlyYeHHOH aCTpOHOMaMH: C NpOMOsMKUTeEMbHOCTHIO ramaK- 
W4eCKOrO Tosa, T. €. MepHofa MOTHOrO OOpallleHuA COHEYHON CHCTeMbI BOKpyr 
‘alakKTHYeCKOrO WeHTpa (°, *). 

_ 14. Kaetca oveBuHbIM, YTO NepeMeleHHe COMHeYHOH CHCTeMbI 43 BHYTPeH- 
MX, HaCbIWCHHbIX 3Be3QHbIMM MMpaMH YaCTeH TalaKTMKU, BO BHeIIHHe, pase 
JEKCHHIC, OOACTH Tak %Ke KaK J[BHXKeHHe B OOPaTHOM HallpaBeHUN, JOKHO 
[aXOJMTb OTParxKeHHe B pe2%KHMe COJIHCYHOM PpauallHH HW (KOCBeHHO) B AKTHBHO- 
TH TIPpOIMeCCOB, MPOTeKaIwoillX Kak B BO3JYIUHOH HW XHAKOM OOonOUKaXx 3emun, 
‘ak H BHYTPH 3€MHOM KODBI, H B MOAKOPOBbIX ee MaccaXx. 

_ 15. Orpesok opOuTsI coumHua, WpOxoAAMM B HanOoslee YAaeHHbIX OT WeHTpa 
aJlaKTHKH MepudepuyeckHX 30HaX C MHHHMAaJIbHOHM 3Be3QHOM MOTHOCTbO, 0- 
SHJUMOMY, JOJDOKEH XapaKTePpH3OBaTbCA YCTaHOBJIeHHeM Ha Semae OGcTaHOBKH 
SeJIMKUX OIeJeHeEHHM («KOCMHYeCKHX 3HM»). 

~ 16. Jima a6comoTHoro BO3pacTa CHaMY¥ecKOrO NOKpoBa SemMsIM yKa3bIBaeTCA 
eIHUHHA, OIM3Kad K Upesembuon: 3,3-10° ner (7°), aro coctapaaeT 15—16 Koc- 
MueCKUX JIeT. CuleqyeT AYMaTb, YTO TaKOe Ke KOJMYeCTBO pas Sema MOABep- 
aylacb OJI@CHeHHAM MylaHeTapHoro TuMa, T. e. NepexKUBala COCTOMHHe KOCMH- 
IeCKOH 3HMBI. 

- 17. ConoctaBneHve JJaHHbIX, KaCarolllM#XCA MOCeHerO JIeHHKOBOTO TepH- 
la H BeJIMKUX Ose JCHEHHH MpoOMOrO, 3acTaBsIAeT ClelaTb HaMOouIee BEPOATHBIL 
BIBOH, UTO SeMIA ele He BbIlllma M3 (ha3sbI KOCMHYeECKOH 3HMbI (seHHKOBOTO 
lepHoja). ITOT BLIBO HE paCXOMUTCA C IpeACTaBJIEHHAMH ACTPOHOMOB, KOTOpBIe 
KJIOHHbI pesqmodaratTb, UTO COJHeUHaA CHCTeMa B HaCTOALee BpeMA HaXOMUTCHA 
0 BHeINIHEH, Ooee paspexeHHOM YacTH TramakTHKu (*). 

18. Usnecrupt MHOrOUNCJIeHHbIe MOMbITKH yCTaHOBJICHHA IIpAMOM NpHuMHHon 
ABYCHMOCTH Me2Ky ropooOpasoBaHuem u onexenenuamn (7,18). [loqo6nas Kou- 
[euMMA BPA MM MOKeT BbIJepKaTb CepbesHy!o KPHTUKY (*). [axe noBep xHo- 
THOe paCCMOTPCHHe JlaHHBbIX, OTHOCHIHXCH K 3110XaM TOpooOpasoBaHHA Ui OvIe- 
eHeHUM, yOexkaeT B ee HECOCTOATeIbHOCTH. I maBHbIe OPOTEHHbIC SNOXM He TOJIb- 
O He COBMAMalOT C BEMKUMH ONECHeHHAMM (He pe Bap AIOT UX), HO BO MHOTUX 
WYIaAX ABJIAIOTCH UX aHTHUOAaMH. CpeHAA MepHOJMYHOCTb OPOLeHHbIX IHK- 
OB HE COOTBETCTBYET MePHOAMYHOCTH BEUKUX Ose qeHeHHH (kopoue ee). B cBa3u 
9THM, MOBHAMMOMY, CJleyeT OOCYAUTh BOSMOXKHOe BMAHHe Ha Pusnyeckyto 
pUpoy Sem KOMeCATeADHIX [BWKEHHM, COBEPIMAIOMMXCA NePleHAMKYJIAPHO 
-qmrockoctu ramakTuku. Tlepvoy ux, KaK H3BeCTHO, B 2,5 pasa MeHbUIe nepu- 
la MOMHOTO TaslakTHyecKoro oOOpallenua. 

19. YcranopmeHue 3aBUCUMOCTH M@XKy KPHTHUCCKHMH COObITHAMH B HCTO- 
uu SEMI HW 3aKOHOMepHOCTAMHM KOCMHYECKOFO NOpAAKa, CACOBATeIbHO, IIpH- 
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3HaHHe CTpOrol NepHOAMYHOCTH TeoOrHIeCKUX ABIeHHH, B TOM CJlydae, ecy 
oHO OyyeT MOATBepxXKeHO aMbHeHIWIHMH HCC/eOBAHHAMH, o6s%KeT K nep| 
cMOTpy CyllecTBy1ollehH reOXpOHOJOrHyeCKOH IWKaJIbI HK paspaoorKe HOBOH, 6 
jlee pallMoHambHolt ee cucTembI. YCreLIHOCTb pelleHHA STOM 3aqauH OyneT 3) 
BUCeTb OT COBEPWIEHCTBOBaHHA MeTOJOB OMpefeseHHA aOCcOJIOTHOTO BOspacy 
FOPHbIX MOPOs H OT ycnexoB HeOeCHOH MeXaHHKH U remuodusuku. Ilopuqumom\\ 
nepectpolika reOXpOHOMOrMYeCKOH WIKaJIbI B NePBy!O OVepeb KOCHETCA CAMB 
KpyMHbIX TaKCOHOMMYeCKHX equHu: 9p (=Cpynn). Tocnequve moryT Toni) 
MaTbCA B OOBeEMe KOCMUYeCKOrO roa. TakuM o0pa30M, BepXHHH TIHOUCH, Yel 
BePTHYUHbI NepHOA H COBPeMeHHAaA 9N0Xa COCTABAT HavasIO COBPCMCHHOH (ai, 
TponorenoBol) appl. [IpeqmectBytoulad 9pa JOMKHa OXBATHTb TPeTHYHDIM Mf 
puoy (6e3 BepXHero MWIHOUeHa), BeECb M€3030H, N€PMCKHH NepvOR MU KOEI Kaj 
Gouna (credanckoe Bpema). Ene Oomee A peBHAA 9pa BKMOVAeCT BEPXHIOW Waci} 
opAOBUKa, ToTMAaHAUM, JeEBOH M MOUTH Bech KapOon (Oe3 cTetaHCKOrO BpeMeHI 
T. €, 6€3 HMKHeH TOHBaHbI). B cocTaB HMKHEeMAaeO3OHCKON Spbl JOJKHbI BOUT 
390KemOpuh (keweenawan uw T. J.), KeMOpHH WM HMKHAA YaCTb OPAOBUKa 
OcHoBHEle OTIeNbI MpoTeposos (céAGepu, rypOH, ObITh MOXKET, AHAMMUKU) JOIDK 
mpHoOpectu 3HayeHuve rpyun (ap). Crerienb H3y4eHHOCTH apXeA, OCOOEHHO B CBe? 
HaMeTHBWeHCA B TOCceqHee BpeMA OOMeH peBH3SHH B3rIAQOB Ha BO3pacT MeT4 
MOpQHYeECKUX KOMMVJICKCOB B psfe OOmacTeH KJlacCHYeCKOrO UX pasBUTHA, NOK 
HeJOCTaTOUHa JIA BbIPAOOTKH YHHBEPCaJIbHbIX TeOXPOHOJOFMYeCKUX NoOApa 
yeseunit. 

20. TI peanaraempili nepecmorp reoxpoHOJIOrH4eckOl LKaJIbI Bp AJ JIM BCTpeTh 
HEMpeOJOHMbIe MPeCMATCTBUA CO CTOPOHD! MavleOHTOMOPHH. XOPOWIO H3BeCTH 
CHOPHOCTh MaseOHTONOrM4eCKUX MPH3HaKkOB JA NpOBe CHUA HEKOTOPHIX rpa 
HHI, MK Ly CHCTeMaMH HW JaxKe rpynnamu. HepeAKo pu 9TOM TpaquuNA urpaet 
6ONbIIy!O POJIb, YEM OOLCKTUBHOE CBUJCTEJIbCTBO PakTOB. UTO we KacaeTcA Ne 
JieOOOTAHHKH, TO €€ JaHHbIe CKOpee NOATBEPXKaloT BbICKAsaHHble COoOOpaxke 
HUA O HallpaBJeHHH BO3MOXHOL MepecTpOHKU reOXpOHOOTHYeCKOM CHCTeMbE 
Huxknenameosolickad 9pa B YKa3aHHOM BBIIIIe OObeMe OTBEUAeT PUKOMHKOMUT 
HOH ape. G6oTaHukos (7%); BepXHAA Mameo30licKad 3pa TOUHO COBMayaeT c mane 
OPUTHOM Spou; spa, HaYMHaIoWlanca C 9NOXM TOHABaHbl UW 3aXBaTbIBAalOlan Me 
3030H M TpeTHUHBIM MepHO, COOTBETCTBYeT Me3O*UTHOH Hu KalHOdUTHOH span 
pa3BuTHA dOpHl. 
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PEOJIOVH ff 


MW. A. WAMPAM uw E. Ml. JIASAPEBA 


NAJIEOTEHOBbIE COCCOLITHOPHORIDAE 
WH WX CTPATHTPA®HYECKOE 3HAYEHHE 


(I]pedcmasreno axademuxom H. M, Cmpaxoseim 12 XII 1955) 


MuorouncnenHad Ppymiia H3BeCTKOBbIX OpraHH3MOB, H3BeCTHad M0] UMeHeM 
KOKKOJINTOPOpHA, UMeeT 3HAYHTeJIbHOe PacipocTpaneHHe B COBpeMeHHBIX MOp- 
CkuxX OaccelnHax. I[upoKoe pasBuTHe OHH HMesIM TaK?Ke B MOPCKHX BOOeMax 
Oosiee [peBHUX 9T10X. M3pecTKoBble OCTaTKM 9THX TOHKHX OpraHH3MOB HepeyKe 
CMaraioT MOMIHble TOJIUIH HSBECTKOBbIX MOpoy. PacnpoctrpaHenupie Ha wre Espo- 
HeHcKOH wacTH CopeTcKoro Co103a MOLIHbIe TOM Mucuero Mea COcTaBsIeHbI 
MOUTH HallesO TOHYaHLIMMH PpaKOBHHaMH KOKKOJIMTOB HM HX OOOMKaMH, TakxKe 
NPe€HMYIeCTBeHHO KOKKOJIHTOBbIM COCTaB HM€IOT H3BeCTKOBbIe COM Masmeorena, 
Kak, HallpHMep, He€KOTOpble TOpH3OHTHI POpaMMHHdepOBOH CBUTHI Ha CeBepHom 
KapKka3e HM KHeBCKOrO spyca Ha tore PyccKol mmardopMpt, 

OyjHako JO nocmeqHero BpeMeHH 3TH OPraHH3MbI He IIPHBJeEKJI K CceOe JOIK- 
HOrO BHHMaHHA reomoros. B cymlecTByroljeH HeMHOrOUHCeHHOH sMTepaType, 
Kacalollelica STHX OPraHH3MOB, pacCMaTPHBaeTcA PaBHbIM OOpa3s0M UX NOpoyo- 
Opasyroulad pob. Ha BecbMa BaxKHOe NOpOMooOpasyiollee 3HAYeEHHE STUX Op 
-AHM3MOB B CPOe BpeMA COpaTusa BHUMaHHe A. JI. Apxanrenbexui (*), yKasap, 
ITO H3BeCTKOBbIe COW BepXHero Mesa PyccKoH mmaTPOpMbl HMeIOT OpranoreHr 
IbIii, IIPCMMYyIeCTBeEHHO KOKKOJIHTOBbIM cocTaB, K 9sTOMY Ke’ BbIBOAy UpHUes 
P.M. Byumuckuli (?), BbINOHUMBINMH JeTasIbHble JMTOMOrMYeCKHe HCCIeAOBaHNs 
3EPXHEMEJIOBbIX OTNOMKeHHH J{HenposcKo-JloneuKOH BUaHHbI. 

JIuronoruyeckumu ucceqoBanuamu B. T. Maspmuepa (*) ycraHopnen mpe- 
IMYIIeCTBEHHO KOKKOJIMTOBbIH COCTaB H3BeCTKOBOrO MaTepHaJla MOIIHbIX OT- 
IOKeHUH (PopamMuHUdepoOBol CBHTbI Ha CepepHoM Kapxkase, Hakonell, Haluumu 
ICCICJOBAHHAMH TaJIeOreHOBbIX OTIOKenHH (4, °) Ha 3HaUHTeIbHOH moulaqu 
iX pacnpocrpanenua (HwKuaa Bonra, Eprenu, Bocrounpii JJonoacc, IIpn- 
i30BCKO-KyOaHcKasn Jlelmpeccua) TakxKe YCTaHOBJIeH MOUTH MCKJIOUNTeIbHO KOK- 
(ONMTOBbILi XAapaKTep HSBeECTKOBOrO MaTepHasla 9THX OTMOKeHUH. IIpenmyme- 
TBEHHO KOKKOJ|HTOBbIM COCTaBOM B STO MOMOCe XAPAKTeEPH3OBaJIMCb HE TOJbKG 
MCTO HM3BeECTKOBbIe CJIOM 9THX OTJIOMKeHHH, KaK HalpHMep, KHeBCKHM sapyc 
BepXHMi Z01leH), HO OOBIYHO OCTATKaMM STHX OpraHU3MOB IipefCTaBJIeHO HM U3- 
€CTKOBOe BeINeCTBO, IPHMellaHHOe B TeX HJIM MHbIX KOJIMYeCTBAX K IIMHHCTHIM 
Opogam Oovlee BBICOKHX M OoMee HHSKHX TOPH3SOHTOB MaseoreHa, 

Bnecte c TeM, Halllw HCCJIeqOBaHHA MOKasasiM, YTO BHJOBOH COCTaB KOKKOJIH- 
OB B Pas MHUHEIX B BO3PaCTHOM OTHOMWeHHM YaCTAX NaseOreHOBOM TOJMIM Me- 
ACTCA MH, HaOOOPOT, BeECbMa MOCTOAHEH AIA OMHOBO3PaCTHBIX CJIOCB, BSATHIX 
Isl Pa3sMMUHIX palioHoOB sTOM CobUIO NTOWaqH. OTO NOsBOMAeT PaccmaTpH- 
aTb 9TH OpraHHveckue OCTaTKH He TOKO Kak Tlopo_ooopasyiomlMu Pakrop, 
O UC TOUKM 3peHHA UX 3HAYeHMA AA Were KOppeANMH H eTpaturpadun. 3a- 
DYHeHHe BOSHUKaeT B BeECbMa CW1aOOH USYYeHHOCTH KOKKOJHTOB HM B OTCyT- 
[BHM HOMeHKsaTYpHbIX ONpesenenHi. JIMUIb HeOOJbIOe KOJIMYeCTBO HX WIA 
eEIOBLIX (OPM HALO OMpeseseHue B U3BeECTHOH paooTe A. J. ApxaureyibcKo- 
) (1) mo BepxHemy Mey H B padote Bpamaet u Pujesb (°) no TpeTHUHEIM 


OpMaM. 
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Tlonpirky JaTb KuaccuHkayvio HCKOMaeMbIX KOKKOMMTOPOpHA Cesar He« 
bnauape (7). B OcHoBy KnaccuukalHu OH NONOAM T1aBHbIM OOpasoM MOpio; 
JlOrHYeCKH MpHSHak HM OTYACTH ONTHYeCKOe MOBeeHHe H3BeECTKOBO"O BelllecTBa 
claraiollero 3TH OprapyuyecKue OcTaTKH. B yacTHOCTH, OH BbIJeIAeT Ppyilly KOK 
KOJIMTOB Ha OCHOBe HX MUKPOC(epOJHTOBOTO CTPOeHHA, UTO BPA JIM MpaBUJIbHO 
Hawn Ha6mojeHuaA MoKasaJiu, YTO MHKpOCdepOJHTOBOe CTpOeHHe STHX Pakol 
BHHOK CJlelyeT pacCMaTpHBaTb KaK BTOpHUHbHi mpusnak. Jlomau (°) npiraetes) 
KlacCHPHUMpOBaTb KOKKOMMTOPOpUAb! Ha OCHOBAHHH OMOOrMyYeCKHX TIpHSHal 

1 


KOB, HO OH paCCMaTpHBaeT HCKJIOUNTeIbHO COBPCMeHHbIe BUJbI ITAX OPlaHH3MOB 
MexKy TEM Kak 9TY KaccHpuKalM BPA JM MO%KHO NPHMeHHTb AVIA UCKO 
TaeMbIX BHOB. TeM Gosee, YTO HEKOTOPbie MpeCTaBHTeIM UX, KaK, HalpumMep 
jMCKOacTepbl, B COBpeMeHHbIX OaccefiHax He BcTpeyarorcA. Ilosromy Ham Ka 
XKeTCA, UTO JIA HCKOMAeMBIX IpeACTAaBUTeJIeM STOTO THA OPraHH3MOB Ha MepBbl2 
9TaaX WX HCC/IeJOBaHHA MOKHO TpeBapHTeIbHO IPHMeHHTb MOpdosornyes 
cKy!lo KJlaccuuKaymio (OOmjmH raOuTyc, XapakTep M CTpOeHMe OT/eJIbHbIX 
yacTeli paKOBHHbI, THI MeperopoqoK MexKy KaMepaMH, OpMa HM KOJIMUECTBE 
KamMep HT. J.). 

Kak H MUpHHATO OOJIbINMHCTBOM [IpefUlecTByIollHX uccreqoBaTenen (°) 
Cpequ STHX OpraHH3MOB TpeABapHTeIbHO MOXKHO BbIJeHTb Be rpyNwbl: cool 
CTBCHHO KOKKOJIMTHI MW \ucKOactTeppl. IlepBbie 43 HAX XAPAKTEPHSYIOTCA OKPYrso 
JMCKOBUAHOH WIM SIMUMCOUaNbHOH paKOBMHKOH, 3a¥acTy!o C XOpOLIO 3aMeT 
HbIMH HeCKOJIbKHMHM. KaMepaMH, pa3eJeHHbIMH BHYTPpeHHYMH TleperoposKamyl 
BTOPbIe. HMeIOT 3BesquaTyio dopmy. Jina pasiMUHbIX BUYOB BAapbupyeT KOuMGE! 
CTBO. JyueH 3Be3JbI, a TakxKe XapaKTep cTpoeHua syuel. Jia pasiM4HbL 
HpefCTaBUTeIeH H3MeCHAIOTCH Tak%Ke HM pa3Mepbl paKOBHHOK, Bapbupytolue 0 
4—5 jlo 20—25 v.. TlopuyqumMomy, cilelyeT BbIJeINTb U TpeTbIO Tpynny, H3BecTHY 
mToy| HMeHeM.paOjomMTOB. Oguako B JaHHOM paOote MbI ITOH rpyniibl KacaTbe 
He OyjleM. 

CpeqM . MHOPOUMCJICHHDIX BHOB KOKKOJIMTOB, paCIpOcTpaHeHHbIX B Ma 
JICOPEHOBHIX. OTJIOXKCHHAX, MbI KOCHEMCH JIMIIb HEKOTOPHIX pescTaBuTeseli 
HanOojlee XapaKTepHbIX JIA .OMMCbIBAeMbIX Paspe380B M B CTpaTurpaduyecko 
OTHOWeHHA HaHOoulee WeHHBIX. 

Tas CpeHESOLCHOBHIX OTJIOXKeHHH HAMM HCCeAOBAHbI KOKKOMMTOPOpHIL 
MO eHCKOMY, BbICe@JIKOBCKOMY, IOX%KHO-epreHHHCKOMY, CTaJMHrpacKoMy u. Apyy 
TMM pa3pe3aM. OHO v3 XapakTepHbIxX (pOpM JIA STUX OTMOMeHHM ABIAeTC! 
Coccolithus corticosus sp. nov. (puc. 1). Iro smMNCOMJanbHad YeTEIPeXKaMmep 
Has PaKOBHHKa C pasMepamu BIpegemax 10—11 » mo AuMHHO Ocu H 6—7 p Te 
KOpoTKOM. CreHKa paKOBHHKM TOsICTad, MHOrocmolnad. [leperopogKa By 
NOJIOCTH MMeeT BU ABYX NOWYAYI, CXOMAWMXCA CBOHMH BEpLIHHaMH B IeHTp#) 
paKOBHHBl. | 

J[1A STO wacTH paspesa MOXKHO BbIJCIHTh B KavyecTBe cTpaTurpaduyeckuy 
PYKOBOAALIMX BUAOB TakxKe Ppynily KpyNHbIX \UCKOACTepOB C KOHYCOOOpasHbIMy 
IWHNOBHAHBIMH JTy4¥amH (puc. 1, 2). Pasmepbi AucKOacTepoB KOueOIOTCA B per 
qenax oT 11 yo 14 ». Jlyam sBesqbl KOHYyCHOM, WIMMOBMAHOM opMpI, OcTpO 3 
KaHuMBalollMecn. Sayactyio MHA TyYelt OAHOM Mu TO xe toOpMEI pasmuuHast 
Y OCHOBaHHS JIYYH 3Be3KbI MpOAOMbHO TodpupoBaHbl, BAOIb MyYa nNpoxXoyuy 
HECKOJIbKO W3rHOalollaaica ckaqouka. Or OcHOBaHUA 3Be3qUaTOTO Tena 3THI 
AucKoacTepoB, OObMHO BBUJe YepenKa, OTXOAUT TpyOuaThIt BLICTYM Takxe c rod 
PHpOBaHHOH B Buse 3BesqbI crenKoli. JlyunM 3BesqbI MpaMble. OOnrmHO AUCKO 
acTepbl IeCTHJyYeBble, HO HepeKO HaOsOfaloTCA CeMMJIyYeBbIe HM BOCbMUY) 
YeBble (POPMBI. OTOT HauSowee pacripocTpaveHubIli B HU3aX CpefHerO 90LeHA BH, 
Mbl TipearaeM HasBaTb Discoaster aeocenicus sp. nov. HepeyKo scrpeyarore: 
aKkzemnapbl (puc. 1, 3) c ca6nepuyHO M30rHyTbIMH myuaMH, TO BepOATHY 
MOX%KHO CYUTATb BUOBbIM NPHSHAKOM CaMOCTOSATeMbHOM (bopmp. J[mamerp pat 
KOBHHKH paBeH 23 p». [logqo6naa dopma onucana n0q uMeHem Discoaster loder 
sis (°). ApTopbl CunTaioT sTy POpMy XapaKTepHOli TaKxKe AIA CpeHes0NeHOBbI 
ormoxennl (Ky6a, Tauru, Tpuuuyan). 

UckmounTebHo B CpeHESOLEHOBbIX OTJIOXKCHHAX, OCOGeHHO B HX HH3aX 
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3cTpeuaeTca qpopma Discoaster molaris sp. nov. (puc. 1,4) 'c xapaxrepHimu, 
1ECKOJIBKO PaclUMpsAIOIMMHCA K KOHIaM -JIyYaMH, COCAMHCHHbIMM TOHKOM H3Ber 
sTKOBOM MepenonKolt. Koumuecrso syyeli OObuHO. JOCTHTaeT BOCbMH, HO BCTpe- 
i HM WecTHJyyeBbie POpMbI. Pasmepbl pakOBHHOK KOueQorcsd, Bpesesmax 
I—8 pp. cae i EMD Sort 
_ SHaUHTeJIbHOe pasBUTHe B BeEpXaX CpeAHELO H BHU3AX BeEpXHeNO 9OLleHa MMeeT 
occolithus tetracellus eleganticus sp. nov. (puc.. 1, 5). 970 cpequeit net uHbI 
POHKAaT HSAMHAA SJWIMNCOKabHad (pOpMa c pasMepamu fo AWHHHOH Ocu 8— 
10 p. ®Popma XapakTepH3yeTCa BeCbMa TOHKOM CTeHKOM HM YeTbIPeXKamMepHOM 
BHYTPCHHEH MOJOCTbIO, pasfeJIeHHOH TOHKOM 2Ke WeperopoykKol B Bue OyYKBbI 
«H» c H30PHyTBIMH NOTyOBaIOM NOLepeyHbIMH Meperopoykamu. Kameppi 3anon 
H€HbI. YeTbIPbMA APbIIUKaMH, NOBHANMOMY, BTOpHuHOrO, Onavia. . 
Alia sTux xe OTMOXeHU XapaKtepex Coccolithus cruciatus sp. nov. (puc. 1, 
6). DSTO CpaBHHTeAbHO KpYNHad B1IMNCONJabHad (bopMa c pasMepaMu paKo- 
BHHKH Jo 20—23 » c MHorocohHon crenKoli. UerbipexkaMepHand BHYTPeHHAA 
NOJIOCTh pa3syeeHa Neperopoqkol B Buse HeCKOJbKO CKOWIeHHOrO KpecTa, 
BuyTpv paKOBHHKH NOMellaeTCsA YeTbIPe MeJIKHX OMAJOBbIX AJPbULKA, BO3MOXK- 
HO, BTOPHYHOFO MpOHCXO*KJeHHA. OTa POpMa HeCKOJIbKO HANOMHHAeT BHA, ONH- 
caHHbIit Bpamuer u Pugenb nox umenem Coccolithus grandis (¢). Oquako yna- 
We (OpMbI OTCYTCTBYeT WITPHXOBKa CTCHKH paKOBHHKM HM MKCOOOp3Hag Mepe- 
ropoKa, B oTHYHe OT Coccolithus grandis, copnagaeT cBoe ocTpoi, 6uccek- 
TPUCOH C KOPOTKOH OCbiIO STMNCOHabHOH paKOBHMHKH. 
- Cpe MHOPOUNCeHHBIX JMCKOacTepOB B 9THX OTMOMKeHHAX MpeoOsmaaioT 
WiecTHyueBble PoOpMbI. OcoOeHHO XapakTepHOH ABIAeTCA POpMa HIM pay PopM 
C IIPAMbIMH WHIMHAPHYeCKUMH JIyYaMH, PporooOpa3sHO PasBeTBJICHHbIMH Ha KOH- 
Wax Jiyyel. Sauacrylo, KaK HalpuMep, B HH3aX BepXHero 90LeHAa (KepeCTHHCKaA 
eputa B. [. Moposopon) CranuurpaycKoro u Ky6epsuHcKoro paspe3son, yaH 
3Be3/[bl HMeIOT B CpeHeH YacTH Mapy HeOOJbUIMX CHMMeTPHUHbIX BbICTYMOB. 
B tentpe 3pe3quatoro Tesla uMeeTCH TpyOuaTbIii ToPpHpoOBaHHbIi, TakxKe B Bue 
IUecTHYYeBOH 3Be3IbI, BEICTyN (puc. 1, 7). TloqoOubIe cbopMbI npesaraetca 
Ha3BaTb Discoaster corniger sp. nov. J[vametp pakoBuHoK JocturaeT 10 p. 
BepxHue TOpH30HTbI BePpXHe3OLEHOBbIX OTJOMKeHHH, UCCeAOBaHHbIe HaMH 
B psye paspe30Bp Boctounoro JJonOacca, ]Oxunrx Eprenett,, Huxuel Bourn 
MW IIpuxyOanckol Jempeccun, XapakTepH30BasIMCb TaK2Ke BECbMa MHOFOUHCJIeCH- 
HbIMM BUAaMH JHCKOacTepOB AH KOKKOJIHTOB. B ywacTHOCTH, XapaKkTepHbIMH (op- 
MaMu Jia 30HbI Bolivina IIpuxyO6ancKoh yenpeccuu u A BepXHeEKHeEBCKHX 
OTJIOMKeHHH CeBepO-BOCTOUHOM OKpaHHbl JloHOacca ABUIHCb CieyrollMe POpMbI 
quckoactepos u KOKKONUTOB: Discoaster unguineus sp. nov. (puc. 1, 8). 970 op- 
Ma C MlepeMeHHBIM KOJIMUeECTBOM (OT WeCTH JO BOCbMH) syuell XapaKkTepHsyeTcA 
OUCHb KOPOTKMMH styyamu. Jly4yH OcCTpOKOHedHbIe, OObITHO HECKOMbKO U30rHy- 
Tbie, HANOMMHArOllWe KOTH XKMBOTHBIX. Kab syu BBINYKJIO BbI,eAeTCH 
B Tele pakoBuubl. B ieHTpe paKOBHHbI OTXOANT B Bue YepeHKa TOHKHM Tpy6- 
yarpiit Bpicryn. J[MaMeTp paKOBHHKH KOsleOleTca B Ipefenax 8—10 p. 
Ouenb uactol dopmoli 3yecb aBiseTca nATHIyYeBoli Discoaster durusradia- 
tus sp. nov. (puc. 1, 9). Pakopunka OOpldHO TATHIyYeBAaA, perKe WecTHuyyeBas, 
Pasmep pakopunox 8—10p. JIyum Konycuble, OBaIbHO 3akKpyrssmiolueca Ha 
Konuax. Ilepudepwueckad auuua myya rpyOas. CoefuHenne jyuel NpOHuCxO- 
quT ua paccrosuun ¥/, oT weHTpa pakoBunbl. Discoaster membranae formae 
sp. nov. (puc. 1, /0). Sto Takxe Oompilel YaCTbIO NATHyYeBaA, Pere IWlecTH- 
qyuepaa dopma. Jlyyu nour AO camoro MX KOHI[a COeMHeEHbI MexKy coon 
TOHKOM W3BeCTKOBOM mepenoHKOH. MopmMa Jy4¥a KOHYCHO-JleleCTKOBMAHAA, 
B weHTpe paKoBHHb! wMeeTca TpyOuaTbili Bbicryn. JuaMeTp pakOBHHKH 
7—10 p. “4 
Jina BepxoB KueBcKoro spyca Gaccelina p. Dpicrpoi, ceBepo-BocTOuHOU 
okpaunnt JlonGacca, cileqyeT OTMeTHTb CBOeCOpasHy10 UBeTKOBHAHyIO opMy 
Discoaster floridus sp. nov. (puc. 1, //) c elecTKOBHHbIMH, TYMO 3a0cTpeH- 
HbBIMH K KOHILy wyuamu. Jlyyn ucKOacTepa OAHUM KpaeM YepenuTYaTO Tepe- 
KpbIBaioT pyr Apyra. B cpequeli yacru AucKOacTepa OTXOLUT HEOOMbINON Tpy6- 
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vatbit Burcryn., Ueno myyelt yucKoactepa amie scero 12, pexe 10. Pas 
Mepbl 3TOrO BHA MOCTHTaloT 14—15 p B AuameTpe. | 

MuorouncenHad rpyila KOKKOJIMTOB Ipe{cTaBleHa OObIMHO wena 
MM JMCKOBHHBIMM HIM SJJIMNCOMasIbHBIMA (OPMaMH, MaJIO OTMYAIOUIMMHCH 01 
(popm Oomee HH3KUX YOpH30HTOB Maneorena. BcerpevaeTca Takxke, HO CpaBHul 
TebHO Oosee peAKO, YEM B HMKeJIeKalluX OTMOKCHHAX, KPYITHbI i ore 
Coccolithus formae crusus sp. nov. 3yecb BHepBble NOABJAeTCA HOBaAd POpM 
Coccolithus trinicellus sp, nov., HO ee paclBeT NPHXOJUTCA Ha OJIMTOLeHOBOE 
BpeMa. . 

OcHoOBHoh pyKOBO{AMeH POPMOH OMHTOMeHOBLIX OTMOKeHHM ABJACTCA OT| 
MeyeHHaa Bpllue. Coccolithus trinicellus sp. nov. (puc. 1, /2), OTO CHIbHO BB} 
TAHYTAA S/WIMMCOMAaIbHaAd PaKOBMHKa C HeCKOJIbKO CKOIJ€HHBIMH KOHIaMy} 
CreHKa paKOBHHKH OJHOCJIOMHaA, TOHKAaA, BHYTpeHHAA ee MOJIOCTh Tpexka} 
MepHaa. Kamepku pa3fesleHbl JBYMA MONepedHbIMM MapaJeIbHbIMH Tlepero} 
poqxamu, BuyTpeHHue MOOcTH OObIYHO 3alOJIHeHbI OMaJIOM, NOBHAMMOMY, BTO! 
pHuHOro npovcxomyenua, PakopuHka uMeeT B AuMHy O—6 p. M3 Apyrux mpeyz) 
eTaBuTeseli YaCTO BCTPeYaloTCA MeJIKHe OHOKaMepHble (OpMbI, pasMepoM 5— 
6 p, CreHKM KOKKOJIMTOB Hepe AKO WITPHXOBAaHHBIe. | 

Cpequ cpaBHuTesbHO pef\KHX MCKOacTepOB NpecOaaior MATHIYYeBbIE 
(OpMbI, OOBINHO C IIPAMbIMH, WMIHHApMYecKMMH JIy4aMH. 

Takum o6pa30M, Kak BUHO 43 MIpHBe/eHHbIX JaHHbIX, OINMCbIBaeMbIe. OCTATKH 
MMKPOOpraHH3MOB M3 FpyNMbl KOKKOJIMTOB H JMCKOACTepOB B MaJIeOreHOBbIX OT+ 
JIOoKeHUAX tora EpponelickoH uacru CCCP sBecbMa MHOYPOUNCJIEHHEI U. pasHor 
o6pa3Hbl. OfHakO M0 BeEpTHKAIbHOMY paspesy MaJIeOreHOBbIX OTIOKeEHUH BUACs 
BOH COCTaB HX MeHAeTCH, YTO NO3BOJIACT CTABHTb BOMPOC O BO3MOXKHOCTH UX 
HCNOJIb3OBaHHA JIA Weel cTpaTHpukaluu WU KOppeJAWMU NaseOreHOBbIX OTJIO4 
*KeHHH HW O HeOOXOAMMOCTH paspaOOTKH KOKKOJIMTOBOTO cTpaTurpauyeckora 
meToya. 

KokkoOuHTOBbI MeTOR cTpaTurpaduyecKuxX pacuIeHeHHH WM KOppesAuuH 3a- 
CAYKUBACT Cepbe3HOrO BHHMAaHHA, TaK KaK OH Upe3sBblyaHHO mpocT u Gomes 
MOCTYNeH, Herxkelu [pyre cyWlecrByloulue MeTObI (MUKpONaseOHTONOrMYecKuH,, 
MeTO)| IbIIbUeBOrTO aHamH3a UT. J.). [Ipu ucnomb30BaHHH KOKKOJIMTOB JIA yKa- 
3aHHbIX WeseH He. TpeOyeTcA CNOKHOM HW AIMTeIbHOH MpesBapHTebHON OOpa- 
60TKH, KaK Ip MHKpOMaleOHTONOrMYeCcKOM MeTojge. Ha6smtopgenHe u Ompeyesme- 
He STHX OpfaHH3MOB MOXHO BeCTH IPH MOMOMH MpOCTbIX MMMePCHOHHBIX mpe- 
HapaToB, YTO NO3BOIAeT NOIb3OBATbCA KOKKOJIHTOBBIM METOJIOM HeMOCpe\CTBEHHO! 
B TOMeBOH OOCTaHOBKe H JaBaTb ObICTPble 3aKMIOUeHHA O cTpaTurpacduyecKOM) 
MOJIOXKCHHH WasIeOreHOBbIX CJIOEB. | 


PocroBckH YocyapcrBeHHbIt yHHBepcHTer Tlocrynuso | 
um. B. M. Mosorosa 22 VIII 1955 
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4 CHIPOPEOJIOrH 


ia C. [. KAIWITAHOB « 
K BOMPOCY 0 SOPMHPOBAHHH MOJ3EMHbIX BO), TATAPCKOLO 
i CBOJIA 


(IIpedcmasneno akademuxom H. M. Cmpaxoseim 12 XII 1955) 


« 


_ Kak uszecrno, TatapcKuii caoy — 910 Kpynuaa TeKTOHMYeCKaa cTpyKTypa, 
BbIPaxKeHHaA Ha NOBEPXHOCTH JOKeMOpHiicKHX nopo (°). HanOouee ApeBHumu 
€PO OOpa3s0BaHuAMH (BCKPbITbIMA CKBaXKHHAMH) ABJIAIOTCA MOpPOfbl OCaOUHO- 
MeTaMOp#uyecKOH TOJNNH, COXRKeHHOH rHelicaMH HM CaHyaMu. 

B ApeBHEM HW HHXKHeM Tayeo30e TaTapcKult cBOq npescTaBiad coOoK npunog- 
HATbIN YYAaCTOK, HMeBLIMH BHO paCuJIeHeHHY!0 MOBeEpXHOCTb C aMIVIMTY OH pewib= 
ea yo 400—750 m. 3a cueT npOxyKTOB pa3spyWieHUA STOFO CBOAa B IpHserato- 
WMX C BOCTOKa JelpeccHAX OTJaramMCb OCaKH TaK Ha3sbIBaeMOH OaBIMHCKON 
cpuTpl. MurencuBpHoe morpy:KeHve, OXBaTHBINee OO/bUIy1O YacTb Pycckoli 
IJaTpOpMbl, MpOH30LIIO B KHBeTCKOe BpeMA, Kora TeppuTOpua BosmxKcKo- 
Kamckoro Kpaa MOKpblacb MOpeM, B KOTOPOM OTKJIabIBaJIMCb MeJIKOBOJHBIe 
ocayKu, B Ilopomxbe 3HauuTeJIbHbIe ysacTKu (TaTtapcKult cBoy, TokMaKOBCKHH 
CBOjl) OCTaBaIHCb OCTpOBaMH, Cpeu OOWMpHOrO Hery6oKoro MopcKoro 6ac- 
celina. B BepXHeM JeBOHe TpaHcrpeccHA MOps pacilupsamacb. MopcKolt pexkum 
ABIAICA BEAYIHM BIVIOTh JO KOHIa HWKHeH NepMH, KOra Hayasica OOM NOAb- 
€M TeppuTopun. Ha cboue sToro pexKuMa IpOHCXOAMJIM KONeOaTeIbHbIe JBU2Ke- 
Hua (Ha rpaHHlle TypHe — Bu3e, B Hadae CpesHero KapOoHa 4H Ap.), Kora Mac- 
¢up TaTapckoro cBojla B3qbIMasica. Pa3MbiB OCa{KOB ciOcOOcTBOBaJI OOpa30Ba- 
HHIO THAporeoOrMvyecKHX KOKOH», Yepe3 KOTOPble Ha NOBEPXHOCTb 3eMJIM OTKDPBI- 
BaJICA JOCTYM 3aXOPOHEHHbIM JeBOHCKHM BOJamM (UncTonoypcKH pation). B mpe- 
fleaxX OCTpoBog TOra WHpKysupoBasH Mpecuble BOsbI. B JambHeliuiem u Te 
H j[pyrve BOIL B pesysbTaTe NOCIeyIoulMX TpancrpeccHi OKasbIBaJIMCb NOrpe- 
O€HHbIMH 10], MOPCKHMH OCaKaMH. 

Konell HwKHei NepMH O3HaMeHOBaJICA CHbHbIMH NOAHATHAMH, u BI lopomxKbe 
YCTaHOBHJICA KOHTHHEHTAJIbHBIM pexKHM. TOJIbKO Y4TO OTMOKeHHAA THICOBO- 
aHTupHTOBaA TOMA BbICTYMHJa Ha NOBepXHOCTb, MOABepraich Pa3MbIBy H 
KapcropaHuio. Ha teppuTopuu TatapcKoro cBojla B TO BpeMA, BOSMOXKHO, 
IpOHCXOJU HHTeHCHBHBIM BOOOOMeH. 

B ycumckuii Bek HameTuJIOcb HOBOe NorpyxXeHve, OOyCOBHBIee 3aTeM 
Tpancrpeccuio Ka3aHcKoro Mops. Bol sTOrO MOpA 10 UX XHMHYECKOMY COCTaBy 
He ObWIH OAMHaKOBbIMM B MpocTpaHcTse M BpeMeHH. B HuxKHeKasaHCKOM Oac- 
celine (WeHTpambHOL ero YaCTH) OHM ObIIH OTHOCHTebHO OM3KUMH K OObITHBIM 
MOpPCKHM BOJlaM, a B BepXHe€Ka3aHCKOM — CPaBHHTeJIbHO 3aCOJICHHBIMH. UB 
HV2KHEKa3aHCKOe HH B BEPXH€KA3aHCKOe BPeMA Ha BOCTOUHOM OKpawHe MOPA Cy- 
MecTBoRana OOWMpHad, TArOTeIOMlad K Ypasy, 30Ha OMpecHeHHbIX BOA, Ilonoca 
MX JOxOsuNa B HepBoM cayyae — or Ypasa jo cpequero IIpukamba (ycTba 
p. Benoit), Bo Bropom — Jo Hu30BbeB Kambi (mourn Jo r. Uncronoms). 

_ B caox*KubiX yCMOBHAX JBWKEHHM KOMeOaTebHOrO NOpsAAKa, NpOHCIe AIH x 
B TaTapCKOM BeKe, ONMCbIBAeMaA TeppHTOPHA BHOBb CTawla Cyleu (*). TarapcKuit 
C€BoX B TeYeHHe MOUTH BCerO Me3030H, MasleoreHa M HeOreHa MpalcTaBAAI coobon 
KOHTHHEHTAJIbHY1I0 OOMAaCTb, B KOTOPOH HHTeHCHBHO TIpOTeKaJIM MPOUecchl Bbi- 
BeTPHBAHHA HW 9pO3Hn. JIMUIb BAOMb IOAKHOM, 3alaHOW M YaCTHYHO CeBepHOH cro 

715 


OKpawHbl Mpowcxoquno Ocefanve, Kyfla PaciipocrpaHAOCh BepXHe!OPpCKOe 
a 3aTeM BepXHeMesOBOe MOpe. B KOHIe Me30304 H STH TeppHTOPHH ocBo6oqH 
JIMCb OT 3aJIMBaBIIMX HX MOpeli M CTaJIM CylleH. z 

B TlopomxKpe albuMicKHe BHXKCHHA HaHOOJIbIUeH HHTCHCMBHOCTH JOCTHMI) 
Ha rpaHu Maseoreda H HeOreHa, KOTOpble BbISBaJIM ONyCKaHHA HW NOAHATHA O 
J[@JIbHBIX OOKOB KpucTasmMyecKoro dyHamenta. IlopuqumMomy, B 9TO BpeM| 
IpOW30MWIH NOrpyxXeHuA no nepudepuu TarapcKoro cBofla, ipHBesuIWve K OKO 
yaTeJIbHOMY (POpMHpOBaHUlo KPYNHbIX NpOorHOoB (MestexeccKoro H [ip.), a Taka 
3aMeTHbIe MOrpyxXeHua BHyTpH ero (KamcKo-3aWHCKHl mporuo). 

OMOJOXKeHHDIA M BbICOKO IPMNOAHATHIM Ha, OKPyKalouleH MCCTHOCTbIO Mac 
cuB TaTapcKOro CBOja IpeACTaBIAN COOOK OOAaCTb OARUBJICHHOM SPO3HH H va i 
B wavane MMOlena CyWeCcTBOBAa yxKe BHOJHE OPOPMJICHHBIM, PeSKO BbIpaxke 
HbIli pembed) C XOpOMIO paspaboTaHHOl rHAporpaduyeckok ceTbio. PekoucTpy 
Ila STO CeTH MOKasbIBaeT, UTO B Mpegeax Menexeccxoro, KasancKoro u Kam 
CKO-3aHHCKOrO Mporu6os iWvia paspa6oTrKa KpynHbIx pek — IIpasouru u i 
KaMbI C HX MHOPOUMCIeHHbIMA UpHTOKamu. TayOuna Bpesa IIpakambl onycka: 
Jlacb 0 150—200 mM HvxKe COBpeMeHHOH MOBepXHOCTH NOMMBI, JOCTHTaA OTMeT| 
KH — 110—175 M. 

B nMouene mpousoliM OnycKaHHa BOCTOUHOK yactH PyccKol nuardopMbk 
CJIEICTBHeM Yero JJOMMHHAA CeTb 3aNOJIHHNaACb MOWMHOM TOMMe (qo 250 mM) aKKyh 
MYJIATHBHBIX OTNOKeHuU. JlanbHenMe ONyCKaHHA MpHBesM K TpaHcrpeccHi 
aKUaPbIJIbCKOFO MOPA. OTO CMOCOGCTBOBAIO 3HAaUHTebHOMY OCIaONeHHIO SPO 
3HOHHOM JeaTenbuocTu. B To Bpemsa, Kora B mporMOax IO HakonJeHHve wpe 
I[eCHOBBIX OCAKOB, MacCuB TaTapckOro CBOJa NpOMOMKa NOABepraTbcA pasMBIBy 
MW paspyuleHHto. 
' Tlosquee, B KOHUe allliepoHcKoro Beka, BCJIeACTBHe NOHMKeHUA Oa3vca Spot 
3HM OXKMBUIMCh MpOUeccbl pasMbIBa HW CHOCa, BHOBb BO3POCIa HHTCHCHBHOCT! 
pacuenesus nopepxnoctu. Penbecd) TarapcKoro cBoya B TedeHHe YeTBepTRUHOrE 
Bp€MeHH pasBUBaJICA B yCNOBUAX AuddepeHUMpOBaHHbIX TEKTOHHYECKHX JBH 
*KeHHH. | 
Takum oOpa3om, TaTapcKuit cBo B TeyeHHe JWIMTebHOTO BpeMeHH (Me30! 
30H HW KaHHO30H) mpefcTraBian co6oH cylly, aBIANICA [peBHeli oOacTbH 
MHTaHUA BOMOHOCHBIX rOpH30HTOB. B ycOBHAX KOHTHHEHTAJIBHOTO pexkUMA, ATMO! 
cibepHble OC&AKH MMEJIM MOJIHY10 BOSMOXHOCTH JIA NpOCadMBaHHA BrsyOb, B TOM 
ily MOpOq MOpcKOrO H JlaryYHHO-KOHTHHEHTaJIbHOrO MpOWCXOwKeHHA, COep: 
%KallMX CHJIbHO MHHEpaH3OBaHHBle BOE. [Ip sTOM MpOMCXOAUIO BHITeCHeEHHE 
MOPCKHX COJIEHBIX BO HM MOCTeMeHHOe MPOMbIBaHWe COJIeBbIX KOMIJICKCOB, 
3aKJIOUCHHBIX B TOPHbIX NOposax. JlanHomy npoueccy OmarompuaATCTBOBaa Tak 
%Ke HHTCHCHBHAA 9PO3HH YKa3aHHbIX KPYNHBIX PeK, MpOpesaBlUUX TOMIULy nepM- 
CKUX OTJIOMKEHHH, BOJOHOCHbIe TOPH3OHTbI KOTOPbIX OKA3aJIHCb BCKPbITHIMH. Cure: 
HOBATeIbHO, elle B HeOreHe CO3aBaIHCb OarOMpHATHbIe yCOBUA WIA Wpe- 
HHPOBaHHA STHX TOPH3OHTOB, BCJIeACTBMe YerO CYMIECTBEHHO H3MeHUJICA pexKUN 
NOJ3eMHBIX BO] B IpeyeswaxX NepMCKHX U Ooee MOTOJHIX OTIO*KennH. B cBa3sy 
C TIyOOKMM ApeHHpPOBaHHeM STH BOI CTaH UPpaTb BUAHYIO pONb B COCTAaBe M10: 
BePXHOCTHOTO cTOKa. 

MectaMu B TeKTOHWYCCKH MpHNOAHATBIX yYacTKax peyHOl sposnelt Opie 
BCKPbITa HWKHEMepMCKad PMMCOBO-aHrMAPHTOBaA TOMA. Tem CaMbIM OBI OT: 
KPbIT JOCTYI Ha NOBEPXHOCTh 3€MJIM HaNOPHbIM, CHJIbHO MUMHepasu3O0BaHHBIN 
HHKHEMEPMCKUM HW KaMeHHOYTOJIbHBIM BOJaM M CO3aBadlaCcb eCTeCTBeHHaHA pas: 
Tpy3ka TYOMHHBIX BOOHOCHBIX TropHsoHTOB (1). Bunauve sToH pasrpy3KE 
CKa3bIBaJIOCb Ha BClO TOJIILY KapOOHa, BOSMO2XKHO, JaxKe Ha JeBOHCKHe BOJb 
(okpectHoctu r. Uncronons). 

Bexpbitwe Nopog KasaucKoro sapyca uM CybiPaTHO-KapOonaTHBIX NOpoO; cak: 
MapO-apTHHCKOrO spyca CmOcOOCTBOBaO OOIee AKTHBHOMY MIpOABMeHMIO Kap: 
CTOBBIX IIpOWeccOB, MOCeAHHe OKasbIBaJIH KOCBEHHOe BJIMAHHe M Ha pasBUTHe 
pesbetha (Ena6yra, Kamcxne Tlonanpi). Akrupnoe nposBaenve KapcTa HMes0 
Me€cTO B AOaK¥arblIbCKOe BpeMA — B TlepwON paspaOoTKH epeyrsyONeHHEIX 10: 
au TIpaponru u [Ipakamel uv B Havane yeTBepTHuHOrO Mepuosa. 
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_ Uerpeptuynpii nepvog c ero BeMKHMH One,eHeHHAMH OrPpOMHBIMH TIOTO- 
| KaMHM MpeCHbIX BO] B Me?KJIe(HAKOBOe BpeMA OBI BeCbMa OarONpUATHBIM JIA 
HMTAaHWA BOJOHOCHbIX TOPH30HTOB. Basvcom sposuu peuwHoli cern TarapcKoro 
/CBOjla B 9TO Bpems cTana Bousra. P 
B coppeMeHHBIX YCNOBMAX B Npeflesax TatapcKoro cBoja B ru_poreonorn- 
~YeCKOM pa3spese OCaOUHOM TOJIMM OTUTIMBO BbIJeNAIOTCA JIBa BOJOHACHIIIeCH- 
| HBIX KOMINICKCAa, pas JeCJICHHbIX HWKHETEPMCKOM THMCOBO-aHrHApUTOBOH maudKoOli 
Topoy (*). Huxkuuii KomnueKc, BKmOUAaIONIMi TOJILy JeBOHa HM KapOoua, cojlep- 
XKHT HANOPHble COIeHbIC XNOPKaMbUMeBble BOMbI, XAPAKTepHsyeTCA 3aKOHOMep- 
HBIM NOBbIIMeHHEM MHHepasv3sallau C yBeMyeHHeM rayOunE. Munepanusauna 
9THX BOX WocTuraeT 250 uw Oonee rpaMMoB Ha JINTp. 
Bepxuuli KoMmeKc 3aneraer pple OasHca 9po3sHN KpynuBIx pek. Haxogacb 
B YCJIOBHAX MECTHOH OOaCTH NHTAHHA, 3HaUHTebHaA Macca MOJ3CMHbIX BO] 
Apenupyetcs rycTO pasBeTBJIeHHOH OBpaxKHO-peyHon ceTbIo, Oarofapa uemy 
BOJOHOCHBIC TOPH3OHTbI, H€3ABHCHMO OT UX CTpaTHrpaduyeckoH mpHHayiex- 
-HOCTH (llepMcKne, 1OpCKHe, HeOreHOBble, YeTBeEPTHYHbIe) XapaKTepU3YIOTCA BO- 
ffamu ciadoH Munepamusalun. 
_ Ha rpanuue stux Kommuekcop HaOmofaeTca cBOeo6pasHad mpoMexkyTOUNAaTA 
“30Ha, B KOTOpOH opMupyiotca CysbiaTHBIe BOJbI OTHOCHTeIbHO HeBbICOKOL 
MuHepasusauun (2—12 r/n). IIpu stom coctaB BOgbI B 3HAUHTeIbHOM Mepe ompe- 
AeNAeTCA HHTCEHCHBHOCTHIO MpOWeccoB ee BSAHMOJeHCTBUA C TOPHbIMH MOpoyamu. 
Ilo xapakTepy BOJOHOCHOCTH B MpeflesaxX BepXHerO KOMIMIeKCa BbIJeAIOTCA 
Ase 30ubl. Bojbl nepBoli H3 HHX (BepXHeli), ABJIAACb Oe3HANOPHbIMH, MerKIVIAa- 
CTOBbIMH H HaXOJ|ACb OOBIMHO B YCJIOBHAX HHTCHCHBHOTO J[peHHpOBaHHA, He pes- 
CTABJIAIOT COOOH OONbUIOTO NpakTHYeCKOTO 3HaveHHA. Bob BTOPOM 30HbI HMCIOT 
cyOapTesHaHCKHi XapakTep HM BCKPbIBalOTCA JIMIUb OypOBbIMM CKBaxKHHAaMH. 
Crok HX O6yCJIOBeH Pa3HOCTbIO OTMETOK IIbe30MeTpHYeCKHX YpOBHelt Ha BOJO- 
 pasjesIbHbIX TIpOCTpaHCTBaX HM YPOBHeM peUHbIX JONHH. B npefemax WaHHow 
3OHbI IIPOHHWaeMble MOPOJbI HaCbINICHb! BOOM, OmaroyqapxA yvemMy B Hel OOpa- 
SYeTCA HECKOJIbKO BOJOHOCHBIX POPH30HTOB. OTH BOJbI C YCMe€XOM HCHOJIbSyIOTCA 
Jif KOMMYHAJIbHOFO H MpOMBILIeHHOTO BOOCHaO*KeHHA. 
OyHako MecTaMH, B 30HaxX rryOOKOrO Bpe3sa MIHOWeHOBOM JomMHE! (Mese- 
_kecCkuli mporn6 u zp.), HaOmtofjaeTCA BbICOKHH NOJbeM BOCXOAAMIMX MHHepaJH- 
~30BaHHBIX (CysIb(PaTHbIxX) BO, TO HepeAKO 3aTPYAHAeT UCHONb3OBaHHve AIA 


NIHTbeBbIX WeNeH BO BepXHHX TOPH3OHTOB. 


Tlocrynuso 
22 VIII 1955 


IMMTHPOBAHHAH JIMNTEPATYPA 
1¢,. fr. Kamtanos, Yu. 3an. Kasanck. roc. yuus., 112, 8 (1952). *#C. fr. Kam- 
Tauos, Mss. Bcecowsn. reorpad. o6m., 86 (1954). 8A. HW. Cuauu-Bexkuypun, 


Tp. Jla6op. rugpor. npo6.., 4 (1949). *E. HW. TuxBuuckas, JAH, 64, Ne 2 (1949). 
*> 5B. M. JOcynos, JAH, 95, Ne 5 (1954). 
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Jloknagn Akayemun Hays CCCP «~~ 
1956. Tom 108, Ne 4 


MHHEPAJIO‘H A 


E. fr. KYKOBCKHH u H, J. CEQJIEMKUK 


PHUAPOXJIOPHT H3 KOPbI BbIBETPHBAHHS| AM®HBOJINTA 
FOrA YKPAHHCKOPO KPHCTAJIJIMUECKOFO MACCHBA 


(ITpedcmasaexo axademukom B. A, O6py4esum 4 XI 1955) 


[uypoxsoput Brepsple Opi onucan B, HM, BepnaycKkum (1). B-qanbueliiem 
PH[paTHPOBaHHble XJIOPHTHI H3y4asIHCb pAAOM Uccneq_OBaTesel (?,.°, °). OquaKo 
O CHX NlOp 9TOT MHHepad WIM rpynna MHHepasoB H3yy4eHa-HeAOCTAaTOYHO; y pa3- 
MMYHBIX ABTOPOB TaKHe MHHepaJIbl HA3bIBAIOTCH TO TUAPOXJOPHTOM, TO H3Me- 
HEHHBbIM XJIOPHTOM, TO HaOyXaIOWIHM XJOPHTOM H Te. BaxknocTb usy4eHuA rHy- 
POXJIOPHTOB OVeBHHA, TAK KaK OHH BCTpevawoTcsdA JOBOJIbHO WHpOKO, OCOGeHHO 


Tromepu 8 Gece 
— 


———) 


200 400 600 800 1000° 


Temneparnypa 
A 6 
Puc, 1, Kpupaa uarpepanua (A) uw KpuBaxa o6e3BOxKHBaHHA 


(5) rugpoxsoputa 


B KOpe BbIBETPHBaHHA OCHOBHDIX H YJIbTPaOCHOBHbIX NOpO, H C HUMH CBA3aH 
DAL WeHHbIX MOJeSHbIX HCKOMAeMbIX. 

Hamu uccreqoBan paspes KOpbI BbIBeTpHBaHHA amdvOouTa Ha wre YCCP, 
8 KOTOPOM OOHapyxXeHa 30HAa FHAPOXMOPHTA MOU[HOCTbIO JO 2 M, C NOCTeMeHHbIM 
1epeXOJOM OT HCXOAHOH NOpOsb! — am*HOouTa B OCHOBaHHH 3OHbI B THApOXJIO- 
DHT H Yepes MOHTMOPHJIIOHHT B BepXHeH YaCTH 3OHBI, B KaOJIMHUT, OOpasell 
Sb B3AT B CpefHeli YaCTH THAPOXMOPHTOBOK 3OHbI M H3yYeH KOMIIJIeEKCOM MeTO- 
JOB MMHepasorMyecKHX HCceqOBaHHH, 

MuxpockonuueckH 3TO 3eJIeHOBaTO-Cepad ITVIMHUCTad NOpojla, ClerKa 2KUp- 
{ad HaOULlyib, C peqKUMM OOOXpeHHbIMH HasleTaMH uM 2%KUIKaMH. Ilopofa sameTHo 
OXPaHAeT C/leMbl MACCHBHOH TeKCTYPbI UCXOAHOH amMPHOOMOBOH NOpOsbI, TOJ- 
seprapielica BbIBeTpHBaHui0. B Boye He HabyxaeT. OT HCl ue sexunaet. Co- 
IAHOKUCIbIM OeH3HIUH OKpacHs cycreHsHio OOpasla B MyTHOrONyOoH UWBeT, 
feTHJICHOBbI TromyOoH OKpacus MOpogy B uOMeTOBHIM WBeT, KOTOPbIM NouTH 
le W3MeHHJICA pu mnpu6apnenuu KCl. Sror xe ocaqOK B KHCION Cpeyle H3MeHHJI 
BOIO OKpacKy Ha rouyOoli upeT. Xapakrep OcafKa pbiXsbil. Bee 9TO yKasbl- 
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paet Ha cBoeoOpasHe MunepaylormyecKOro cocTaBa, B KOTOpOM He yuacTBy | 
HH KaOJIMHUT, HH MOHTMOPHJIJIOHUT. P Qaet | 

Tlog MuKpocKonoM, B wsnbe, HMeeT yemryliuaToe, MecTaMH CIyTaHHO-BG 
JIOKHHCTOe CTpOeHHe OCHOBHOM TMHMCTOH Maccbl. OTJeJIbHbIe YelyHKM MMe 
>KeJITOBATO-Cepble HW CepoBaTble UBeTa MHTep*epeHUMM MH yracaloT MO yrvIOM 
5°. B uMMepcHOHHOM MpenapaTe cpeQHuM NO0KasaTeJIb MpeJOMIeHHA “elly 
JIexKUT B Mpefenax 1,569—1,571. ; 

Ha yucdbepenumanbnol KpuBoli narpeBanus (cM. puc. 1, A) uMeeTcs JeTHI 
guqoTepMuyeckux acpexta. Teppptii rmyOokuH sHyoTepMHYeCKHM MaKCHMy| 


€ 


Puc. 2, OneKTPOHHOMHKpOCKONHYeCKHH CHHMOK 
g@paxyuuu 0,001 mm us oOpasya THApOxXOpHTOBOL 
NOposbl 


mpu 140° cBa3aH c BBbIJeJIeHHeM, NO HallieMy MHEHHIO, MeKIMJIOCKOCTHOK BOJIbb 
Haxoqamelica Mexy OpyCHTOBbIMH HM CJIOQHCTHIMH CIOAMHM, TpeTHH MU 4YeTBept 
THI SHAOTepMHYeCKHe MAKCHMYMBbI, pH 690 u 820°, cBA3aHbI C BbIJeJIEHHeM BOE 
M3 OpyCHTOBOTO HM CJIOMMCTOTO COA, MPHYeM CpaBHUTeIbHO ryOoKuH adcbex% 
pu 690° yKaspiBaeT Ha TO, YTO JaHHbIli PHAPOXMOPHT NO COCTaBY ABJAeTCA Mar! 
HHH-aJIIOMHHHeBbIM, UTO TaKKe TOTBEpKaeTCA JaHHbIMA XMMMYeECKOTO aHaJIH) 
3a Noposbl. PesyibTaTbl XMMMYeECKOFO aHaH3a OOpasia THApOXMOPUTOBOH M10) 
posbl cuenyroume (B %): SiOz 49,91; TiO, 1,15; AlzOs 18,04; Fe,O3 4,72) 
FeO 0,53; MnO 0,02; CaO 1,65; MgO 3,31; K,O caeqnr; Na,O caeqpi| 
H,O+ 7,71; HeO™ 13,18; cymma 99,72. 

Peskul sk30Tepmuyeckul sek np 865° yKasbiBaeT Ha TOMHOe paspylle: 
HHe CTpyKTypbl XOpuTa H Ha OOpasoBanue CHMKaTa Marna (°). SxqoTepmuye 
CKMM MaKCMMyM lipH 540° B CodeTaHHH C HASKOTeEMNepaTypHbIM MaKCUMYMOM OT- 
HOCHTCA 3a CUT UJJIMTa, HaAXOJAMerocA B CMeCH C ruypoxmopuTom. Kpupas 
o6esBoxuBanus (puc. 1, 6) nommoctpro oTBewaeT XapaktTepy AudepentuabHOor 
KpuBOM HarpeBaHua. Ona uMeeT Ba NOABema: WO 200° 3a cueT Bpenenua 19,5% 
MexKakeTHOH Bomb H OT 400 go 700° 3a cueT BEIqeneHua 5,5% KpucTanm3a: 
NMOHHOM BOAbI. OOlan NOTepsA B Bece cocTaBusa 26,3%. 


PesyIbTaTb! OO€3BOKUBAHHA OCOpasia TuApoxmopura. 


T-pa B °C 100 200 300 400 500 600 700 g00 900 4000 
Ilorepa B 


Béce BO 17,223 0.80.7 20° tT 16. 0 0 0 


PeHTreHOBCKHe MCCeAOBaHHA NPOBOAMANCh Aa (pakuun Menbute 0,0] mM 
HOJYYeCHHOH OTMYYHBaHHeM NOpOsbl H3 30Nbl THApOXMOpura. PentrenorpamMMb 
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ObiJIii CHATEI C PpakWuu JO HarpeBaHusA, 3aTem c (ppaKuHH, HarpeTou B TeyveHHe 
1.uaca mp 350°, uc hpakuun, npoKanenHol B Teyenne 30 mun. mpu 650°. Tep- 
MuvecKad OOpadoTKa *PpakUHN OCYIIECTBIANACh C LebIO USYYeHHA MOBeyeHUA 
Oasabubix pedreKcos 001 B 15,3 A, cxoquoro, Kak M3BeCTHO, C 6a3aJIbHbIM pe- 
leKCOM MOHTMOpHsOHNTa (14—17 A) u 002 B 7,7 A, cxoyqunoro c 6a3auIbHbIM 
pediekcom KaouuHuta (7,01—7,25 A). 
. B pesysprare uccneqopanna (ra6n. 1) BbiacHunocb, uTO Gasambubill pedseKc 
(001) npu Harpepanun yo 350° u3smMeHuuca He3HauuTeIbHO: C 15,31 yo 15,10 A 
M Ooslee 3HAYMTEMbHO TIpu HarpeBaHnHH JO 650°: c 15,10 yo 12,59 A. Sror pedbexc 
He MOXeT ObITb MOHTMOPHJJIOHHTOBLIM, TaK KaKylIpH HarpeBanun Jo 500° on 
qouKen yMeHbiuutTpen JO 10 A (°). Basanbupili pepmekc (002) Takxe ocraetca 
MOUTH HEH3MECHHbIM IPH HarpeBaHHH, YTO YKa3bIBaeT Ha efO HEKAOJIMHOBBIN xa- 
paktep; KaK M3BeCTHO, Ha peHIreHOrpaMMe KaOJIMHUTAa 39TOT petbieKc ucuesaeT 
Ip HarpeBaHwH MHHepasia npH 500°; coxpaHsrorcd MOCTOAHHBIMU pepeKCHI 
MH Apyrux nopsqKoB orpaxkenna. Bee sro yKa3piBaeT Ha OTCYTCTBHe B TOHKUX 
@pakUMAX: MOHTMOPHIJIOHHTA WH KaOJMHUTa HW NOATBeEpAKaeT HaM4Me OCcOGoro 
munepasa. Ha pentrenorpaMMax TakxKe BUAHO, uTO pedsekcni (001) 12,59 A u 
hoo, 4,790 A IIpw HarpeBaHHH YCHJIMBaloT CBO HHTEHCHBHOCTD, a petpsleKCbl 
02) 7,936 A u (004) 3,486 A ocma6mstoT ee. STO yKa3bIBaeT, NOBHAHMOMY, Ha 
OTCYTCTBHe %Keesa B PHApOXNOpuTe H HaIMUNe: B HEM MarHuA, a petpeKc OT 
(060) 1,486—1,503 A yxKasprBpaerT Ha npeoOjaqanue amioMHHHA, HaxOjslte- 
Toca B lWecTepHoH KOOpyuHauHH. Ha pentreHorpaMMax Tak»Ke 3ac:pHKCH- 
POBaIMCb JIMHHMM HWKTa C MeXKIJIOCKOCTHBIM paccTosHvem B 10,86—9,701; 
4,458—4,478 A u ap. Cna6aa WHTeHCHBHOCTb JIMHHM MIIMTa yKa3biBaeT Ha He- 
Oobuo0e cosepxanue ero BO *pakuuH. 


Dao mim ale! 


JlanHble peHTreHorpaMM rHuspoxmoputa dpaxuun < 0,01 mM yo Harpepanua 
H nocwe HarpeBaHHa (Fe-u3lyyenue, WHamMetp Kamepbl 69,76 mm) 


Ilo HarpepaHua Harp. fo 350° Harp. 4o 650° 
NoNe 
auHBit i HHT. on A HHT. see A HHT. Sigs A 
n n n 

1 001 10 uae 10 15,10 10 uy) 
2 8 10,86 7 aud. 9,787 5 aud. 9,704 
3 002 3 UD 4 7,086 3 7,936 
4 003 3 4,938 5 4,839 5 4,790 
5 8 4,479 8 4,440 8 4,458 
6 004 il 3,030 1 3,030 2 3,486 
7 3 3,032 5) 3,082 6 3 loud 
8 005 3} 2,865 3 2,794 2 2,816 
9 NSM ii 2,009 7 mup. 2,054 5) 2,964 
40 006 3 2,341 3 2,342 3 2,465 
44 134 4 4845 4 1,839 1 1,866 
412 136 9) 1,686 5 1,684 5 1,689 
13 137 5 1,641 5 1,647 i) 1,656 
14 1 1,526 1 Leyva) 4 1,536 
15 060 8 1,486 8 1,489 8 1,503 
16 139 3 1,417 3 1,366 if 1,374 
LT 400 5) 1,284 oy) 1,282 3 e200) 
18 4 1,242 4 1, 240 2 1,245 

48) 5) 1 127 3 1,125 — — 


O6o3sHaveHH A: AHb.— Auhpy3vad; Wup.— WupoKas, HsMepeHHaa NocpeHHe. 


SraOHHble PeCHTTeHOrpaMMbI XJIOPHTOB IpHBOAATCA B padoTax B. HM. Mu- 
xeepa (‘), T. B. Bpwuqau u K. PoOuncoua (8). 

Ha cuumkax dpakunu Meubiue 0,001 MM, nOuyYeHHBIX NOX IeKTPOHHbIM 
MHKPOCKONOM IpH yBemuuenuun B 25000 pas (cM. puc. 2), BHAHbI BOOKHUCTHIC 
M YWIMHeHHbIe aslOUKOBHJHbIe KPHCTaJJIbl M UX OOJOMKH, KOTOPbIe Mb! OT- 
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HOCHM 3a c¥eT rusqpoxnoputa. Ha cHuMKax TakxKe HaOOfaloTcA Oomee MeJIKY 
gellyHku OKpyrs0H dOpMbI C pa3MbITbIMM KpaAMH, KOTOPble MOXKHO OTHECT 
K THApocsmoqucTbIM O6pasoBanuaM (no M, ®, Buxysoxnod (°)) Tuna usuuTa. 

Takum O6pa30Mm, TOHKHe (bpakUHH HCCMeAOBaHHOrO OOpasila U3 KOPbI BbIBe 
PHBaHHA amMuOoUTA COXKeHbI B OCHOBHOM THAPOXJOPHTOM, B KOTOPOM B BHJ 
IIpHmecu coyepKuTca nmuT. Ha ocHOBaHHH MHKPOCKOMMYeCKUX, TEPMHYeECKH 
WM peHtreHorpadwyecKux uccIeqOBaHu WH TO XHMHUeCKOMY COCTaBy yCTaHaBJu 
BaeTCA, UTO JaHHbIM FHAPOXMOPUT ABMAeTCA THAPpaTHPOBaHHbIM MarHHeBbl 
XJIOPHTOM. 


KuesckH rocyfapcTBeHHbIH yHHBepCHTeT Tlocrynuso 
um. T. I, Iesuexxo 4 XI 1955 
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orsagqn Akagemun wayr CCCP 
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IAJEOHTO/JIOVH f 


A. tT, SbEPSHH 2 


OB OTJIOWKKEHHAX C UNIO STURI M. HORNES M EPO 3HAYEHHH 
AJIA CTPATHTPA®HH MJIHOWEHA YKPAHHbI HW MOJIJABHH 


(ITpedcmasneno akademuxom H. C. Wamcxua 31 XII 1955) 


Ouenb cBoeoOpasHble IpeAcTaBuTeIM Hat, OnvcanHbIe Mopuuem Tépuecom 
B 1856 r. noy HasBanvem Unio sturi, ornocatca K 4Hcy TeX HEMHOrHX IIpeCHO- 
BOJHBIX ABYCTBOP¥aTbIX MOJIIIOCKOB, KOTOpbl€ HMeIOT OUCH OFpaHHYeHHOe Bep- 
THKaJIbHOe paClpOcTpanHeHve H MpH3HaloTCA 3a PyKOBOJAMIHe tbOpMbI Camoro 
BepXHero ropH30HTa NMOuUeHa Bexrpun u Crapouun (+). B nocmequeli oun mpu- 
ypoueHb! K 30He c Viviparus vucotinoviti, T. e. K BepXaM «BepXHHX MaJOAMHO- * 
BbIX CIOeB» (7). 

Ilepppie Haxoyxu Unio sturi M. Hérnes B mpegenax Tlouro-Kacnuiicxoro 
Oaccelina OTHOCATCA K Hadaly Hallero Beka. Bnepsbie STOT BH Obl OOHapy2KeH 
H. A. [puropopuyem-BepesoscKun (°) B Beccapaoun y c. Kaparay Bo BropH4uHoM 
3aJleraHHH, B BHJe OKaTaHHbIX OOJIOMKOB, B CJIOAX C HHKHeUCTBEPTHUHbIMH 
Viviparus («Paludina diluviana») u Corbicula fluminalis Muhl. 3arem, 6113- 
Kuve K Unio sturi M.H6rn. dopmpr 6piiu onpezenenpt B. B. Borayeppim u3 
BepXHEMJIHOUEHOBBIX OTIOXKeEHHH, MPOHJeCHHBIX CKBaxKHHOK Br. Kpacnogape(®), 
M MOApOOHO ONHCaHbI HM Ke U3 TWIHOWUCHOBHIX OTJIOPKeCHHH, pasBUTHIX B JJOHCKON 
061. m0 p. Cam y xyT. Hecmusnosa (*). M3 storo mecronaxomxyenna B. B. Bo- 
raveBbim mpuBoyatca Unio sturi M. Horn. var. scutum Bogach. u Unio pseudo- 
sturi Hal.?, npwyuem nocneqHHH BU OMpeyeseH ycnOBHO — Noy BOMpocom — 
BCJIeACTBHe TOrO, YTO OH He TOKJeECTBeHEH THNHYHOM topme, onucanHon [a- 
wapaueM. 

Kpome 3THX BHAOB, H3 TOrO *%e MecTOHaxomyeHHA B. B. Borayespim Onin 
onucanpi: Unio maximus Pen. non’ Fuchs*, U. chasaricus Bogach., U. kal- 
mycorum Bogach., U. maslakowetzianus Bogach., U. aff. maslakowetzianus 
Bogach., U. rumanus var. emigrans Bogach. 

Yxkaganne wa lpucytcrBue yHHoHuA “3 rpynne Unio sturi («Unio aff. 
pseudo-sturi Bog.», «U. cf. pseudo-sturi Bog.») umeetcs B padote VM. M. l'yOxuna 
vu M. VU. Bapenuora (4). Yka3anuple HMM COpMbl Obl HaleHbI B OOHAMKeHHAX 
TamaucKkoro 3asIMBa K 1ory H wro-BocTORy OT ropp! Topeno B compoBox,eHuH 
HMKHEYeETBEPTHYHBIX KapAuUuA, KOpOuky u peliccen. K comasenuio, aBTOpbl He 
TOBOPAT HUYerO O TOM, HaXOJATCA JIM STH YHHOHHAbI B KOPeHHOM 3asleraHHuu 
wu BO BTopuyHoOM. B 1935 r. B OOnaxKenuH 3anaguee roppl Popesol aprop sTux 
CTpOK HaGs1Ofan PpbIXJbI wKemesucTO-GypbIlt MewKOraseuHbIM KOHTOMepaT 
¢ maccolt KpylHbIX KOHMYecKuX Viviparus Hw MHOrouncneHHDIX Unio sturi 
M. Horn., nomumo xoroppix Opiiu Haiigenpi: Limnoscapha tanaica Ebers., 
Unio kalmycorum Bogach., U. cf. chasaricus Bogach., U. aff. maslakowet- 
zianus Bogach., U. emigrans Bogach. (U. rumanus var. emigrans Bogach.). 

OTJenAAch OT KOHTJIOMepaTa HOJIyYMeTPOBbIM MpPOMsAaCTKOM KesMesHcToro 


* BenencTsve Toro, uTO BAY, onpesenenupiii B. B. Boraueppim Kax Unio maximus Pen. 
non Fuchs, ue coorserctsyeT Hu THny yxKca, HM MaKe pakoBuHe, omucanHoli Ilenexke, 
MHOIO Jia oper, H306paxenHol B. B. Borauestim ua taba. 1, hur. 1—7, Opi0 mpepoxKe- 
HO HOBOe HaHMeHOBaHHe: Limnoscapha tanaica Ebers. (°). 
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rpyOo3epHUCTOrO TecKa, BbIue pacnoaralca cuou pakylWHNkKa C HM>KHeYeTBep 
THUHBIMA KapMujaMu, KOpOMKyJaMM WM ApeHcceHaMu. Orciofa ABCTBYeT, 471 
B palione roppi Topenoit cmon c Unio sturi M. Horn. 3anerator He TOKO HIDKE 
deTBEPTHYHbIX OTIIQKeHUU, HO elle OTeAIOTCA OT HHX HCMbIM TOPH3OHTON 
HeOOJIbINOH MOLLHOCTH. f 

Tlanee, Unio sturi M. Horn. (morpha circularis Bogach.) onucan B. B. Bo 
rayepp (2) 43 aluwiepOHCKHX OTMOXxeHu xpeOTa XojpKamien (BocrouHoe 3a 
KaBKa3bé). 

Unio sturi M. Horn. ormeyaetca B. B. Borauyespm xu B. I. ExceeBbIM Jil 
Bep XHEMJMOUCHOBBIX OTOMKeHHH, MpOleHHbIX OYPOBOM CKBaxXHHOU B I. Enck 
Ha rmyOune 37—49 Mm oT moBepxHocTu. BMecte c 9THM BHOM OblIM HaljeHb. 
Limnoscapha tanaica Ebers.,.Dreissena polymorpha Pall., Viviparus sp. 
Lithoglyphus sp., a Ha ruryOune 41 m— Apscheronia propinqua Eichw. (*) 

Ha wre Yxpanup Unio sturi M. H6érn. copmecruo c Limnoscapha. tanaica 
Ebers., Unio kalmycorum Bogach., U. maslakowetzianus Bogach. Opi o6napy+ 
2%KeH Ha sleBom 6epery p. Ky4yprau, oKon0 xyTopa Bokuuy, na aOc. OTMeTK' 
125 M, B OCTaHIe Bep XHe-MIMOWeHOBOH Teppacbl—riblOe rpyOosepHucToro mecua 
HUKa C BKJIOUCHHAMH MeJIKHX TasleK TCMHOIBeTHbIX OPO, B TOM 4YHCJe HM AIIM 

Satem oKaTaHupie 0610mKu Unio cf. sturi M. Horn. Opium Hatiqenbl BO BTO4 
PHUHOM 3aleraHHu B OTIOxKeHuAX IV Teppacni JHecrpa y c. Benukaa Kocuuna,, 
“Bospacr stot Teppacbl He MOJIOx%Ke HWKHE-JeTBepTHYHOrFO BpeMeHH (°). 

Haxoueu, coscem negaBno Unio sturi M. Horn. Obi Haltjeu B OONbIIOM KO+ 

* JIMYECTBE SKZEMIIJIAPOB, B COmMpoBoxKAenHuH Unio cf. chasaricus Bogach., U.emi- 
grans Bogach., Unio sp., Ha mpapom Oepery p. J[Hectpa, np BuageHHH B Her 
p. Uopua, B patione c. BomepHuna (cepepHee r. Pe3suHa M HallpOTHB CeBepHOr 
okoHYUaHHA YT. PpiOHuna)*. ; 

3Syecb Ha BbICOTe OKOIO 165 M a6c., Ha pa3MbITOH MOBepXHOCTH MecdaHo- 
IIMHUCTHIX MOpO cpegquHero capmara ec Mactra fabreana Orb., M. vitaliana Orb., 
Tapes tricuspis Eichw., Calliostoma sp., BcKpbIBaeTCAd JBYXMeTpOBaA TOVJILL, 
JpeBHerO PeYHOLO. aNMOBUA, Claraollad BepXHIOIO YacTb. KpyToro OeperoBor 
CKNOHA. OTOT aMIOBUH MpeAcTaBeH raswedHuKaMu, rpaBuaMu u TecKamn. Ileck 
IIP€MMYUIeCTBEHHO rpyOO3epHHCTHIe, HEABCTBEHHO HM KOCOCJOHCTHIe, MOMMMUK+ 
TOBbIe, OObINHO p»KaBo-xXeITHIe. B OCHOBaHHH aJIOBHaIbHOH TOM HaGJO 
AaeTCA MOJYMeTPOBbIM WwlacT pbIXJIOrO. MeIKOFaIeYHOTO KOHTWIOMepata, Mepexo 
Asilero B rpaBHi uw raneawHuk. B 3ToM mylacTe, BMecTe C OKaTaHHbIMH cpeyHe- 
CapMaTCKMMU PpaKOBHHaMH, TlaBHbIM OOpa30M MaKTpaMH, BCTpeyaloTcA MHOFO-| 
yucsenHble Unio sturi M. Horn. u pexe ocTambHble (OpMbI, YKa3aHHbIe BBIUE.| 
Xopomlad COXpaHHOCThb Haal WH HaJM4uMe M3peKa MapHOCTBOpYATHIX UX 93K- 
3€MIIJIAPOB TOBOPUT O TOM, 4TO. BCe STH POPMbI HaXOJATCA HeCcOMHeHHO in situ,) 
a He BO BTOPHYHOM 3aseraHuH. 

IIpucytersue Unio sturi y Bomwepuup B o_Hoit u3 caMbIx BbICOKUX Teppach 
{V reppaca P. P. BoipxxuKoBcKoro) NO3BOMAeT YCTaHOBUTb, C OJHOlt CTOPOHBI, |. 
TOYHDIM BOSPAaCT STO TeppacbI (KOEI BepXHero TmMOUeHA), ac Apyrol — yrouy 
HMTb HeECOMHCHHO HWKHeYeTBePpTHUHbIM BOspact IV Teppacni J[Hecrpa y c. Be+ 
aukaa Kocuuia. 

Haxoyxa Unio sturi M. Horn. 8 ypyx mynKtax J[necrpa, a Taxxe y c. Kapa 
rau uno p. Kyayprany qoKkaspipaeT uIMpOKoe pacmpocTpanenne sTOrTO. BHA 4 
TObKO Ha tony u wa Kapxkase, HO H Ha OOUIMpHOM MoMayN oro-3anaya Copner=: 
cKxoro Cowsa. Takoe 3HauuTebHoe reorpaduyeckoe pacnpoctpaneuue or Mos- 
AaBUu Ha sanaye NO AsepOalij~xana Ha BOCTOKe, Hapsfly CO crporo onpejeseH- 
HBIM CTpaTHrpapHyecKuM TOJIO*KeHveM (KOHEL BepXHEerO NMONeHa) Kak B Ipe~ 
jemax CCCP, Tak u 3a py6exom (Beurpua u CnaBonua), npugaer Unio stu) 
MCKJIOUHTeIbHO BayKHOe 3HaYeHHe B KayecTBe TeOXpOHOMOrMYeCcKOrO MOKa3sa- 
Teas. HerpyqHO BUJeTb, YTO MIpuCyTCTBHe ero B BbICOKUX Teppacax VKpanubl 


* Mectowaxoxjenne yKasaHo mHe IT. C. Camogyposbim. IIpu copmectHoii c HAM 9KCKyp- 
cuH B Bomepuuny HaxoxKmenue 3yecb Unio sturi M. Horn. in situ 6pin0 c H€COMH€HHOCTIO} 
NOATBe p2KLeHO. | 
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4 MonlaBuw OnpeyesseT BospacT 9THX Teppac, a Tak»xKe NO3BONMeT CHH- 
XPOHH3HPOBaTb HX C arilepoHoM s3anayqnoro. IIpeyqkaska3bAa MM BOCTOUHOFO 
3aKaBKa3baA. 

B 3aksm10ueHHe CuleyeT OCTAHOBUTHCA H Ha MasleOIKOMOPHYeCKOM 3HadeHHE 
aaxoyoK Unio sturi M. Horn. Wcxoga uz Toro, uro on npyyagqexKuT K YACAy 
OHTATeeH MpeCHbIX BO, IPH4eM CKOpee BCerO PeYHbIX, MOXKHO OXHJaTb, TO 
OH OyAeT NOMNaLaTbcA UJIM B PCYHbIX HJM B JCMbTOBIX OTJIOXKCHUAX, KAK 3TO U 
MpOMCXOMT nOBcIOAy, rge Unio sturi M. Horn. 6pm Koryga-nuOyab nalizen. 
[ostomy jaHHbili BU MOXKeT CUHTATbCA HalexKHbIM HHJMKATOPOM IIpeCHOBOJ- 
HbIX HJIM MOHWKEHHO COJICHDIX YCOBHH OOpasoBaHHA COJepxKalllUX EPO OCAAKOB. 


» nad 
IJaneoutomoruueckuli HHCTHTYT Tlocrynuso 


Axkaylemun HayK CCCP 25 XII 1955 
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ITAJIEOHTO/JIOL[H 


Ynen-Koppecnonszent AH CCCP H. H. AKOBJIEB 


MEPBAA HAXOAKA MOPCKOM JIMJIMH B KEMBPHH CCCP 


Haxogka cylemana B Oacceline p. Jlenbt B Bocrounoh CuOupy, 4 MANA M 
eT ObiTb OTHECeHa K OTpagy Eocrinoidea. [pynna mopcKux muni Eocrinoi 
dea, Mano u3yueHHad, Tak KaK HaXOJKH ee NpecTaBuTesieH peqKu, CUMTaeTC: 
HauasIbHOH JIA MOPCKHX JIMIHH AM UpesBbyakHo uHTepecHa. HecmoTps Ha H 
KOTOPY!O0 HEMOJHOTY COXpaHeHHA JBYX 9K3ECMIIIAPOB ONMCbIBaeMOFO HOBOTO pOj 
9TOH MIM, HaligenHpix weTom 1955 r. B. B. Jlw6u0BbiM, OHa OOHapyxKUBae 
HeEKOTOpble IIPHMHTHBHbI€ YepTbl, XapakTepHble OCOOeHHOCTH OpraH3allH! 
3TOH TpyMbl MOPCKUX HIM, OOOcOOMeHHOH B Ha¥ane XX BeKa H3BeCTHBI 
repMaHCKuM MaseoHToOorom Mekenem, xoTA M MOABepraeMOH HHOrla COMHEHHH 
BCJIe(CTBHe MasIOH H3YSCHHOCTH HM Masloro 4HCa M3BeECTHbIX IpeACTaBHT 
mel ee. 

BokanOBuyHad YalleuKa JIMJIMH, B HWKHeM YaCTH KOHMYeCKaMA, a B BepXHel 
UMIHHApHuecKad, OUeHb TOHKOCTeHHa. BuarojqapA nNonepeyHOMY pa3JIOMy Bb 
ACHHJIOCb, UTO CTCEHKH YaleUKH HMeIOT TOJIMIMHY MpHMepHo sucTa nucueH 6 
Mary, TaK YTO eCJIM OTHOCHTeJIbHO NOSAHEMIUUX JHIHH TOBOpAT OObIKHOBeHH 
O COCTabe WallleUKH H3 TAONMGEK, TO 3]}eCb YMCCTHO TOBOPHTb O COCTaBe e€ H3 Mla 
cTuHok. MoxerT ObITb, B CBA3H C 3THM Yallleuka He HMeeT T1paBHJIbHOrO pacino} 
JIOKEHHA STHX IaCTHHOK MONepevHbIMH pAaMu, BEHUAMV, Tak Kak pacnooKe} 
Hue TaOIMYeK BeHWaMH, COrsacHO IPHHUMNY KMpNHUHOM KsaKU, BbISbIBaeTCH 
MeXaHHY¥eCKHUMH YCJIOBHAMH JaBJICHHA BbIeJe*KalluxX TaOIM4eK Ha HwDKeIeKal 
lve TAOMYKM, KaKOBOTO aBJeHHA NaCTHHKH OK@3bIBaTb MJIM COBePLeHHO He 
MOrYT, HJIM OKa3bIBaloT ero B CaOOH cTelleHH. Koporkuve, HepasBeTBsIeHHBIe> 
6e3 IIMHYJ pywHble MpHAaTKH Halleli yalieukH, Tak Ke KaK yKa3aHHas Hepa 
BHJIbBHOCTb B paCIOJIOMKeHHM MNaCTHHOK, UH, HAKOHEL, UYHCIO pydHbIX Mpa? 
KOB (oKono0 10) OOmM y STO WHNMH M Y HEKOTOPHIX WucTOHJeH, HanpuMep 
Sphaeronis, Chirocrinus, Echinoencrinus ((?), ctp. 234,235) u y mopcKolt a4 
uuu Cryptocrinus ((?), crp. 239). Mosugumomy, 10 oKonopotTopbix nacTHHOK 
Chizocrinus, 0603HaveHHBIX MHOIO KOFa-TO Kak AaOpaJIbHble, ABJIAIOTCA pacuiu- 
PeHHBIMH OCHOBHbIMH WICHHKAaMH PyYHbIX NpHAaTKos. I]pu canannu sTux Tabmn- 
YeK NOMapHO MOP BOSHMKHYTb 5 pafWasbHbIX TaOMHYeK JIMIMI, Ha NepBblx 
MOpax, MOKeT ObITb, HeECyMIMX 10 [Ba py4HbIX IpHaTKa, Kak y rpynbl MaJieHb- 
KHX BepXHenaneosolickux sui Allagecrinidae, BocnpousBoquBlueli To xe 
uucn0 10 py4HbIX IpMAaTKOB Ha pawMaNbuBIX TaOMYKAX,— KOHeCYHO, IPH Ma- 
JOH BeIMYHHE NpuaTKOB HW OTCYTCTBHM pasBeTBJICHHA, HeJOCTATOUHBIX JA 
AbIXaHHA HW MUTAHUA OpraHHsMa. | 

IIpu Bcem TOM paccMaTpHBaembiit npegzcraButenb Eocrinoidea, kak u Boobme 
MOpCKHe JIWJIMH, He HMC Ha TaOIMYKaX YalleuKH NOP, XapakTepHbIX WIA 
Cystoidea, BosmemaBliux JO HeKOTOpOli crenenu pH MOcpescTBe STHX lop OT- 
CYTCTBHe Pa3sBeTBJICHHA PYUYHbIX NpHAaTKOB, KaK CJYMKUBIUMX JIA WbIXaHua. 

Tlepexoyqum k 6ouee JeTambHOMy ONMCaHHIO YallleuKH Halue;ro HCKONaeMOrO, 
KOTOpOMy  flaio HasBaHve Pareocrinus ljubzovi gen. et sp. nov., ume 
B Buy, YO HasBaHHe Eocrinus yxe ,aHo Vexenem (4) qua Apyroli mumuu. Ua- 
Iueuka MMeeT IOCKYIO Oplollnylo CTOpony, Ha KpalO KOTOpOM pacnonaratotca 
OyropKH, CAYKMBIIMe [Id Mpwunenenus py4HBIX MpHaTKoB. Tlocnenuue 
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Puce. 2 


Puce. 4 


HAH, rt. 108, Ne 4, Axonnes 


COXpaHHJIMcb, HO OT/aBJIeHbI HeCKONbKO Ha 3aHHH rman. Ororo jas- 
NeHuA ObWIO OCTATOUHO, YTOGLI coBepweHHO CrHWIOLIMTS yauleuky, TIpH- 
Bei B COMPHKOCHOBeHHe BHMMy!O HaOOfaTesO CTOpOHy c mpoTHBO- 
MOJIOXKHOH CTOPOHOH, CKpbITOH B nOpoye., UameuKa cocraBleHa HeEMHOrHMH 
BePTHKAJIbHDIMH PAaMH [JlaCTHHOK, BepOsATHO WeCcTbY WIM MATbIO, H3 
KOTOPbIX Ha BHAHMOH HaOOaTeMO MOBepXHOCTH HaXOATCH B Bep XHeH 
UWIMHApHyecKou YacTH YaueukH 3 paya, TnacruuKu cpefuero psaya uepe- 
AYiorca C MWacTHHKaMH OOKOBbIX PAAOB, HB UeHTpe BCe WWaCTHHKH GOyrpoBHs- 
HO BbITAHYTbI. CpequHli pay] HaBepXy 3aKanuMBaeTCA HeOOMbUO TwacTHH- 
KOH C KpyrsbIM OTBepcTHeM (ruAponopom?), Crpoenue uamweuKH B HuxKHell KO- 
HuueCKOli YacTH MeHee sicHO. [lopuyquMOMy, 3yecb ‘MeeTCA MeHbIee WHCO TIa- 
CTHHOK, H3 KOTOPbIX HelOCpeCTBeHHO Haji cTeOIeEM HaxOyaTcaA JIBe. Cre6enb 
MMeeT JIMHY OOJbIIYIO, YM BbICOTa YaIIeYKH, COCTOHT M3 WMIHHApMyecKHx 
YJICHHKOB, BbICOTa KOTOPbIX TIPHOMM3HTebHO paBHa NOMepewHuKy; yuacToK 
cTeOJIA, IpHsexKalluli K Yatleyke, CONepxXUT 7 WIEHHKOB Ha NpOTspKeHHH 5,5 MM, 
Tak 4TO BHICOTa WICHHKa H ero NOMepeyuHHK MeHee | MM, Bopicota yameuKn Ha’ 
Jyume COXpaHeHHOM 9kK3eMIIApe (cM. puc. 1*) cocrapaser okon0 14 mM, 
WMpHHa WHIMHApMyeCcKOH YaCTH OKONO 6 MM, JWIHHa pyFHbIX UpHAaTKOB 16 MM, 
— Jlunua Halijena B Oacceline p. Tionr, sweporo mpuToKa Bustos, B CBOIO OUe- 
peab meBoro npuToKa p. JleHbIl, B OTMOHRKeHHAX, OTHOCHMBIX B. B. Jlio6u0BbM 
Ha OCHOBaHHH (ayHbl TPHOONTOB K BepXaM cCpeHeroO KeMOpHA WIM K HH3aM 
BepxXHero KeMOpua. B TOM 2%xe MecTOHaxOmeHHH, uTO H Pareocrinus, Jl106- 
HOBbIM HalijeH OTMeYaTOK, BeEpOATHO, Mely3bl, KOTOPbIH MOXKHO OTHECTH K poyy 
Brooksella. [oqo6upie ormeuaTKH OnMCaHbI YOMBKOTTOM 43 KemMOpua CLA, xora 
Brooksella yka3pipaeTca JO Je€BOHA BKJIOUNTebHO, 

TlonyTHO Jai MeHA BCTasI BOMpOC O COOTHOUMIeCHHM MpOHCXO*KJeHuA WMCTO- 
Meu WM MOpcKHX sHIHH. Bonpoca sToro Kacacb pa3sJIHUHble HCCeAOBaTesH 
M CMOTpeM Ha Hero pa3mHuHO, Mexemb (*) cunTan, 4YTO MOpCKHe JHMM ann 
npoucxoxyjenue wucToupeam. Keno (*) npeqnomaraeT, HaoOopoT, 4TO WHCTONTeU 
ABJIAIOTCA POMOHAYVAIbHOM TpynnOw AIA MOPCKHX JIMIMH. 51 THYHO CKIOHAJICA 
(*) K mocueqHeMy MHeHHIO, HO Tellepb, B CBA3H C H3y4eHHeM Pareocrinus, roToB 
IIpHHATH MHeHHe Vexkesa, STOTO HEOObIKHOBEHHO TaJIAHTJIMBOFO MCCIeqOBaTeIA. 

Mue KaxKeTCa, TO Takad HeEOOBIYHO TOHKaA CTeHKa, Kak y Pareocrinus, 
JlerKO MOrJia JlaTb TOHKOCTeHHbIe MOpOBble CKsaqKU Cystoidea, ckmaqKu, Mpome- 
XKYTKH Mey KOTOPbIMM NOTOM CTaJIM YTOJIUICHHbIMM B CBA3M C YTOJIIMNeHHeM 
‘CTeHOK BOOOIIe. 

— C gpyroi cropoupr, Eocrinoidea, mepponayanbHo UMeBIIMe TAaKHe XE KO- 
pOTKHe HepasBeTBJIeCHHble PyWHble NPUAaTKH, Kak Y WHCTONJeM, pasBuJIN yMVIN- 
‘HeEHHbIe HM pasBeTBJIeHHble PyKH, Jue CIyKMBUIMe JIA Were AbIxXaHHiA 
WB OCOGeHHOCTH mHTaHHaA, nMoyemy Crinoidea nu oxHMM TOHbIHeE, TOrAa Kak 


Cystoidea Bpimepiu nocyie paciiBeTa HX B HW2KHeEM TMaleos0e. 
Tlocrynusio 
20 III 1956 
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* Puc. 2 jaeT H306paxKeHHe JMUIb PyYHbIX MpHAaTKOB BTOPOrO 9K3eMINWIApa. O6a u30- 
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PHCTOMOLPH 9 


O. B. BOJIKOBA 
o 


O JABHPATEJIBHOM HHHEPBALLHH SA3bIKA MW MPHPOJE 
TAK HA3bIBAEMOLO NICEBXOMOTOPHOrO ®EHOMEHA 


(ITpedcmasazexno akademuxom H. H. Axuuxoeoim 31 XII 1955) 


OOlen pH3HaHHOe NOOXRKeHHE, UTO NOASASHIUHbIH HEPB SABJIACTCA CMHCTBCHHEIM 
ABH aTeJIbHbIM HEPBOM /\JI1 NOMepeYHO-NOMOCAaTOH MYCKYJaTYPbl A3bIKa, B OTJCJIb- 
HbIX paOoTax JOMOAHAeTCA HOBbIMH CBefeHHAMH. Tak, Puen6epx (°) Ha ocHOBa- 
HM (U3 HOOrMYeCKUX CCIE AOBAHHH NpHIeJ K BLIBOAY, YTO KpOMe JIBHFaTeJIbHbIX 
OKOHYaHHH, OOpasOBaHHbIX BOJIOKHAMH HObA3BINHOrO HepBa H OOecneynBAlIC- 
Mux Opicrpple TeTaHHYeCKHe COKpallleHUA, B AZbIKe HMeIOTCA M [pyrue, OOpaso- 
BaHHble BOJOKHaMH OapaOaHHOM CTpyHbI M OGecneyHBalollve TOHMYeCKHe COKpa- 
Menua. Jlaursopcn (*) BHyel, 4YTO BO BHYTPeHHHX MbIIMaxX SA3bIKa MO- 
TOPHbie OKOHYAHHA Tepepoxaiorcd pH nepepeske OapaOaHHOH cTpyHbl. 
Jlaurpopcu cuHTal 3TH OKOHYAHHA CHMNaTHYeCKMMH. 

_ Takum o0pa30M, Bompoc 06 MCTOUHHKAaX, XapakTepe HW pacmpeyeseHHH JBM- 
TaTeJIbHbIX BOJOKOH B MBIMUMaX A3bIKa HM CTPyKTYpe ABUPaTebHbIX OKOHYAHHIi 
“HyKjlaeTcd B HAaCTOSAMee BpeMA B JONOJHHTEbHbIX IKCIEPHMeHTAaJIbHO-MOpdo- 
“HorwueckuX WccueOBaHHAX. 

- Jlna sbiacHeHua XapakTepa, xofa M ucTOUHHKOB 9ptbepeHTHbIX BOJOKOH 
‘AJIt A3bIKa HAaMH Ob TpOemanbl csieAyroulNe OnepalHu: a) nepepesKka NOAbA- 
“SbIUHOrO HepBa, 6) Hepepeska A3bIUHOTO HepBa, B) NepepesKa :A3bIKOFMOTOUHOLO 
‘Hepspa, r) mepepe3ka nepeAHuX KOpelKoB |-ro H 2-ro WeHHbIX HEpBOB. OnepaTHB- 

HbIe€ BMELUATEJIbCTBA MPOHSBOAMIHCb C OHOM HC JBYX cTOpoH. Tak Kak OplJIO 

YCTAHOBJIGHO, UTO BOJOKHA NOALAZHIYHOrO HeEpBa OANOH CTOPOHbI He 3axXOJAT 

Ha TIpOTHBOMOMOXKHY!O, TO IPH OAHOCTOPOHHeH NepepesKe MpOTHBONOMOMKHAA 

CTOPOHa CAYKUIA KOHTPOJIeM. 

. Bee onepauuv mponspeyeHbl Ha’ KowKax. )KuBOTHbIe yOHBaIHCh s:pupoM 

B CpOKH, HauHHad oT 24 ac. u cnycTa | Mec. nOCMe NpOusBOACTBa OnepauMH., 
Marepuan dbuxcuposanca B 12% HeliTpambHOM (OpMasuHe HM 3aTeM OOpadaTHI-,; 
Basica 10 cnocoéy Kamnoca u BuspmioseKxoro — Fpoc B moguduKauun Jlappeu- 
TbeBa. rae 

ViccmeqopaHvie SKCMepHMeHTabHOrO MaTepMaa NOKa3sam0, TO cpeAu BH- 
fAaTeJIbHbIX OKOHYAHHM Ha BHYTPeHHHX NMOMepeIHO-NOMOCATHIX MbIMIMAaX A3bIKA. 

OTYETIIUBO BbIJeAIOTCA MOTOPHBe OM AWIKH JBYX THHOB. OAHM W3 HAX 10 CBOMM 
MOp(OOrH4eCKHM NpH3HakaM HUYeM He OTMMYAIOTCA OT OJIALNeK MDBILIL KOHeU- 
HOCTeH. OTH OALIKH OOpas0BaHbl TOJICTHIMH MAKOTHbIMH HEPBHbIMH BOJIOKHAaMH, 
KOTOPbie TepAIOT MU9JIMH nepe CaMbIM NOrpyxXeHweM B MOJOWMBY OAWIKH 

M pacmajaiorca Ha KOpOTKHe KOrTeOcOpasubie TepMuHavH (puc. |). [pyroro Tuna 
ONAUWIKH OOLISHO COpasOBaHbI TOHKHMH MAKOTHbIMM BOJIOKHAMH, HLYIMMV pbIx- 
JIbIMM H3BUTbIMU MYIKaMH, KOTOPble TepAIOT MH3JMH elle 3aouIro AO nMOorpy2Ke- 
HUA BO,owBY OuauKU. [loqompa TakKMX OAALeK He UMeeeT BbIPar%KeHHOPO OBa- 
na (puc. 2), Hepspit run Osmiek XapakTepeH JA MOMepeyHO WAYUMMX MbILed- 
HbIX py, BTOpol — JIA KOPHA ASbIKa HM MpOMOJbHO UAYULMX MBILMeUHBIX 
rpyuu. 

Hayo WyMatb, JTO HM€eTCA CBASb Mey CTPOCHHEM ABUTaTeMbHOTO OKOH- 
yaHUa HW PYHKUMOHAMbHbIMH OCOOCHHOCTAMM HHHEPBHpyeMoro MM MBIIMeYHOrO 
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BOJIOKHa. Sra CBA3b MOMKpensAeTCA TEM, YTO HaOMOJaeTCA BbIPaKeHHaA pas- 
Hua B TONOTpaduH MOTOPHbIX OJIAWeK STHX ABYX THMOB. 

Tax, Ousuku-ll rama pacnosaraiorca Ha MbIWWaxX KOPHA MW YaCTHYHO Ha Mpo- 
JOMbHO VLYULMX MbILLaX ASbIKa, T. €. Ha TAKMX MbIUINaX, KOTOpble OOJIbILe, 
yeM BCe J[pyrHe, YYACTBYIOT M B HEMPOW3BOJIbHO pedJIeKTOPHbIX ABYXKeHHAX. 
Hy2KHa MMeHHO paOoTa 9THX MBILIM, YOO! COBEPWIHTb aKkT TIOTAHMA B ePo 
IpOH3BONbHOH MM HelpousBombHOli yacTH. PaBHbIM OOpa3s0M, HM B MOMe- 
peuYHO-MomocaTHIX MbIuWaX JpyrHX OpraHOB — B TOpTaHH HM B NHUeBORe — 
B NOCse Hee BPeMsA OMMCAHDI J[BUTAaTe buble OKOHYAHHA YBYX THNOB (*, *), IPH 
yem (pakT 3TOT CBASbIBAeTCH CO CTEMeHbIO YYACTHA ITHX MbILUIL B HEMPOHSBOJIbHO 
JBUFaTeIbHbIX AKTAX (bIXaHHe HM TOTAaHHe). 

MerToJOM SKCIepHMeHTasJIbHOH Mepepe3KH HepBOB A3bIKa MH H3YTeHHeM MO- 
culelyrouje JereHepallu NMOTBep*KalOTCA MHOTOYMCJCHHbIe CBeeHHA O TOM, 
UTO HCTOUHHKOM acpepeHTHbIX BOJIOKOH JIA A3bIKa ABJIACTCA NOASASHITHBIM HEPB; 
IIpH mepepeske ero JereHepHpyioT ABUaTeJbHble OKOHYAHUA BO BC€M MBIIMeYHOM 
cmo0e A3bIKa (pHc. 3). 

IIpu sro Ke Onepallun OJHOBPeMeHHO C pe3KHM paCLIMPeCHHeM KPOBeEHOCHBIX 
CocyfOB HaOwofaeTcA JlereHepaluaA OombmeH YaCTH CHMMaTHYeCKUX HCPBHBIX 
BOJIOKOH, MHHEPBHUPYIOWAX 3TH COCYAbl. OTOT PakT NO3BOIAeET CUMTATb, 4TO 
NOWbASHIMHbIM HepB HeCeT H CHMMaTHYeCKHe BOJIOKHA JIA ASbIKa. OTH aHHble 
NOATBepX aor Ha6moseHuA usnosoroB, a TakxKe Januble B. I. Tarapunosa 
(*), KOTOpbI aHaTOMHYeCKOH MpenapOBKON NpocseAN B ASbIKe IIPOHHKHOBeHKe 
KOHeUHbIX BETOUEK NOMbASLIYHOTO HEPBa B TOJLMLY CTEHOK KPOBCHOCHBIX COCYJOB. 

Hu B HOpMaJIbHOM, HV B 9KCIepHMeHTaJIbHOM MaTepHavie MbI He BHJeJIM CHM- 
MaTHYeCKHX BOJIOKOH, KOTOPble 3aKAHYMBAHCb Obl Ha MOMepedHO-MOMOCAaTHIX 
MbIUMaX HH BXOAWIM Obl B COCTaB ABHraTenbHOH OuawWKH. CumMnaTHyeckHe 
BOJIOKHa B A3bIKe MMECIOT OTHOIeCHHe TOJbKO K TJla{KOMBIIUCYHbIM 3JIEMeHTaM 
KPOBeHOCHBIX cocyyfoB. Bonpoc 0 npamMolH cuMMaTH4ecKOH WHHHeEpBalluu mone- 
PeYHO-MONOCATHIX MbIINI, A3bIKa pelliaeTCA OTPHUaTeMbHO H Byanapyom (°). 

Mbi CuHTaeM BaxKHbIM OTMETHTb H CJeWyrolllee: Mocse NepepeskH NOAbASHIY- 
HOrO HepBa (He3aBHCHMO OT CpOKa, Mporlesmero C MOMeHTa Oepalluv) HeOOJIb- 
I0e YHCIO ABHTaTeJIbHbIX OIAWeK He MOABepranocb JereHepauHH. Takux HH- 
TaKTHbIX OjIAWWeK OpliO HEMHOTO, OHH pacnOsarasucb, B OCHOBHOM, Ha IIpOOuIb- 
HO HAYUMX Mblluwax a3bIKa (puc. 4), cpeqH Onawek, OOpa3s0BaHHbIX BOJIOK- 
HaMH NO(bASBIYHOrO HepBa. 

C leubio BbINCHeHHA MCTOUHMKAa 9THX ONAMIEK MpOvSsBOAUIACh Tepepeska 
AZHIYHOFO, ASbIKOFIOTOUHOFO HEPBOB H TepeHHX KOpeliKOB |-ro uv 2-ro WeHHbIxX 
HepBos. [Jepepeska mocaeqHux yOexaeT, UTO B COCTaBe IeHHbIX KOPelIKOB HeT 
ABHTAaTeIbHbIX BOJIOKOH JIA MBI A3bIKa. TO 2Ke CaMOe HaflO CKa3aTb H OO ASbI- 
KOrIOTOUHOM Hepse. IIpu mepepesKe 2Ke A3LIYHOTO HepBa Hapsy c 6ombuIMM 
YHCJIOM J[ereHePpHpYIOWMX PeLeNTOPOB MOXKHO ObINO BUeTh UH HEOOMbIUOCe THCAO 
HerenepHpytoulM4xX MOTOPHbIX OKOHYAHHU, pacnOsara‘oulM4XcA HMeHHO Ha TIpo- 
HONbHO WAYUAX MbIWeYHbIX BOJIOKHaX. 

TakuM OOpas0M, MOXHO TOBOPHTb O ABYX UCTOUHUKAX SiepeHTHBIX BOJIO- 
KOH JIA MOMepeyHO-NONOCaTOH MYyCKyNaTypbl A3bIKa: OCHOBHbIM HCTOUHHKOM 
ABNACTCH MOWbASHIUHbIM HEPB, KOTOPbIH HHHEPBMpyeT BeCb MbIINeYHHI cmon 
ASbIKA, JONOMHATeMbHbIM — ASbHIUHbIM HepB, KOTOPbI HapAAy C MOAbASHIUHbIM 
yuacTByeT B HHHepBallMH BHYTPpeHHUX MpOJONbHO MALYUIMX MBI A3bIKa. 

@akT HaNWUMA ABYX HCTOUHMKOB [WIA ABHTATebHbIX HEPBOB A3bIKa H OCO- 
OeHHOCTH pacnpeyeeHud OKOHUAHHIt STHX JIBYX CHCTEM BOJIOKOH HMeIOT 3Haue- 
HHe WM JIA BCKPpbITHA M€XaHH3Ma TOHOMOTOPHOrO (eHOMeHa (eHOMeHa Bysb- 
nua — Teliqenraiina). CyTb storo denomeHa 3aKs1O¥aeTCA B TOM, YTO B yCJIO- 
BUAX Nepepesku NObASbIYHOrO HepBa (Yepes 5—6 AHel) pasqparxkenue nepu- 
(bepu4ecKkoro KOHWA AS8bIUHOTO HepBa BbISIBACT JBYOKeHHe sA3bIKa. OcobenHo 
HY2KHO NOJYEPKHYTb, YTO THNMYHbIM TOHOMOTOPHBIM adpekT BbIPaxKaerca mMej- 
JICHHBIM YKOPOYCHHeM A3bIKa, NOMHMMAIOWerOcA MpOTUB cHbI TaxKecTH. Me- 
XAHH3M STOrO [IBH2KCHHA OOYCJIOBJIMBaeTCA COKPaleHHeM TIpOJONbHBIX MbILLI 
asbika. Hanwuve Ha 9STHX MBIINaX JONOHHTCbHBIX JBUPaTeIbHBIX OKOH- 
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aHHii, OOpasoBaHHbIX BONOKHAMH, HAYUMMH B COCTaBe A3bIYHOrO HepBa, OOB- 
‘CHACT BOSHHKHOBeHHe (eHOMeHa Bysibnuan — Teliqenratina. Hesnauutenbnaa 
‘IPAKCHHOCTh ABMKEHHHM ASbIKa B (eHOMeHe Bynbnuan — Tefijenraiina noa- 
OCTbIO COOTBETCTBYeT HeOObUIOMY UHCY ABHTaTebHbIM BOJIOKOH HW HX 
)KOHYAHHH, OOpasOBaHHbIX A3bIUHbIM HEPBOM Ha MpOMOMbHO UAYULUX MbILMeTHBIX 
ONOKHaX A3bIKa. 


Bropot Mockosekul rocyzapcTBeHHEIt Tlocrynuao 
MeAHUHHCKHH =HHCTHTYT 29 XI 1955 
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rHCTOJIOLPHA 


C. Ii. CEMEHOB 


O 4UYBCTBUTEJIbBHOM HHHEPBALMK MHOKAPJIA KKEJTY AOUKOB 
y KOUIKU , 


(I1pedcmasaeno axademuxom K. M. Botxosom 6 I 1£56) 


Vsyyenvio YYBCTBHTeIbHOM HHHepBalWH MHOKapfa MJIeKONHTAaOWNX M0- 
CBAIIEHO GOOJbIOe YHCIO paOoT, HO OOJIbINHHCTBO aBTOpOB OrpaHHUMBaJlOCcbh 
HccJleOBaHveM mmpeycepyul. OTO OObACHAeTCA, NOBAAHYMOMY, TeXHHYCCKHMH 
Tpyquocramu. Tak E. K. I]meuxopa, mpuMenus uMmpernamio n0 MeToy Budab- 
mopckoro —[poc, BbIABuIa OobMIOe KOJMYeCTBO pellenTOpOB B MMOKapze 


Puc. 1. UyscrsutebHOe HepBHOe OKOHYAaHHe MOIHBaNeHTHOTO THA B MHO- 
Kapfe JopsambHow cTeHKH NpaBoro X%Xemyqouka KowKH. BuspwoseKuli — Tpoc. 
O06. 40, ox. 15 


MpejcepAuH, HO OTMeTHJIa, 4TO BbIABUTb UX STOH MeTOANKOH B MHOKapse 
2%KeYJOUKOB He yyaerca. 

Heppuble OKOHYaHHA B MHOKapye %KeMYAOUKOB pa3sMUHEIX MO3BOHOUHBIX 
OblIH BHIABeHbI ene BepKan (*, *) np nomomu metoga TonpaKu. OqnaKo on 
He MOP pelUMTb, ABJIAIOTCA JIM OHM JBHTaTebHbIMU WIM YYBCTBUTCIbHBIMH, T10- 
CKOJIbKY HE pacnOsarad 9KCNePMMeHTAIbHBIMM JaHHbIMH OO UX npupoye. Ham 
KaxKeTCA, UTO H300paxKeHHbIe Ha HEKOTOPBIX pucyHkax Bepksu HepBubie OKOH- 
4WaHHA B BUJe KYCTHKOB ABJIAIOTCA UYBCTBHTeJIbHbIMH, TAK KaK OHM OUeHb I10- 
XOXKU Ha OKOHVAHUA, HaleHHbIe B Upeycepyuax A. E. Cmupuospi (3) u apy- 
TMMH aBTOpaMH HW YYBCTBUTeMbHaA TIpMpOfa KOTOPbIX yCTaHOBseHa Np MOMOMLH 
MeTojla nepepesox. Jiu Kuury (*) yanocb npv MOMOMM OKpacKH MeTHJeHOBOTi 
CHHbIO BbISIBUTb B KEMYNOUKAX KPbIC PeLeNTOPbI, MMEIOMMe BJ HepBHO-MbIIeU- 
HbIX BepeTen. B nocnequee spema Uanr (*) yrBepxlaer, UTO BUEN UyBCTBUTeNb- 
Hble HEPBHbIC OKOHYAHHA B MMOKapse NpecepAHH YW XKeMYOUKOB y KOLICK H OBeIL, 
HO lipeJcCTaBJeHHbIe UM ONMCaHHA HW pHCyHKM He yOeqUTebHEI. 

Ham yjanocb NpHMeHeHMeM TOTaNbHOM duKcauMn cepama uwepes ero co6- 
CTBCHHbIe COCYAbI YBEMMIHTh BOSMO%KHOCTH MeTOAUKH BuspuoBcKoro — Tpoc 
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BBIABHTb UYBCTBUTCIbHbIe HEPBHbIe OKONYAHHA B MHOKapyle %XKemyOUKOB 

KOWKH. OHO'HS CJIOXKHDIX YYBCTBHTCIbHbIX HEPBHbIX OKOHUANHI, oOnapy- 
CCHHOE B AOP3aIbHOe CTeHKe NpaBoro xKeyOuKa, MpeycTapneno ua puc. |. 
TO HepBHOe OKOHYAHHE NOMBANeHTHOTO Tuna. OHO OOpasoBaHo MOTepABIUHM 
KOTb HEPBHBIM BOJIOKHOM, OT KOTOPOrO OTXOAAT BETOUKH, OOpasyiomlue UyB- 
TBUTCJIbHBIC OKOHYAHHA B BHe CeTeli HM WHPOKHX TleTeb MexKy BOOKHAMH 
(bILWeYHOrO CHHIMTHA; YaCTb HEPBHbIX BeTOUeK OKAaHUMBaeTCH Ha apTepHoye, 
OpasyxA syecb KOHMeBbIe KOJeuKU. TloqoOuple HepBHbIe OKOHYAHUA B MHOKapjle 
ipeycepauu y KOWKH Opi OnMcaHbI E. K. Taeuxosoii (*). Caoeo6pasnoe neps- 
f0€ OKOHYAHHe, HAHJeHHOe B MHO- - 
‘ape Mpaporo x»*KeMyOUKa, H30- need 
ypaxkeHo Ha puc. 2. TonKoe 6e3- "8 aif Mi a ae 
IAKOTHOe BOJIOKOHLe, OTXOAIMee Ny il \ itt ee” 
1T MAKOTHOTO BOWIOKHa, Nepenue- Unionidae 
faeTCA C PasBeETBJIEHHAMM J[pyro- ven! ‘NN RR yA ace 
0 TOJCTOTO MAKOTHOFO HEpBHOFO yy nin RES SHA : LM 
onoKHa. Mecto nepensetenns tiiinifag’ OMe, Lal A A 
THX BOJIOKOH JIexKNT Bpacuiupe- ae hf i" \E 
MU IBaHHOBCKOH OOO0UKH OJHO- 
O 43 HUX; paciliMpeHue 9TO Hano- 
MMHaeT CBOMM CTpOeHHeM BHYT- 
JEHHIOIO KOOY HHKalcyJMpoBaH- 
IbIX UYBCTBHTCJIbHbDIX HEPBHbIX wi 
yKOHYanHH. B sro BHyTpenneli ™ 
<omOe slexKUT 3ePHHCTaA Macca, BS 
3HYTPpH KOTOpOH mepenverarorcs Hy Be 
YIOMAHYTHIe HeEPpBHbIe BOJIOKHA. mit iM 
CHapyXKH OT BHYTpeHHelt KONObI ,\ 

Puc.’2. UyscreuteibHoe Tesble B MHOKapse Ipa- 


WMKakuX Kaley uM O6oNOUeK 
pIcT. AiuHa “9TOrO 4yBCTBHTeJIb- Boro, 2elyfouka KoOWKH. BusbuoscKuii — Fpoc. 


ro Tembia — 20 p. Tlouru 06. 90 umm., ok. 20 

BIJIOTHYIO K TEJIbLY J@2KUT B OMHOH 
€ HMM IIBaHHOBCKOM OOO0"Ke ApO WBaHHOBCKOM KeTKH. OOa MAKOTHBIX 
BOJIOKHA, OOpasyrollve 9TO OKOHYAHHe, BCTYyNaloT 3aTeM B COCTaB OHOTO 
HeEpBHOTO NyuKa. OTO UYBCTBHTebHCe HepBHOe OKOHYaHHe He NOXO*Ke Ha 
WHKancysMpOBaHHble HEPBHbIe OKOHYaHUA, ONuCaHHbIe M. Muxalinoppi (7) B 
cepyue momayu. Ilocnequue uMeloT kKalicysly MW HanOMMHaOT TeHUTAaJIbHbIe 
Tenbua Kpayse. Onucpipaemoe HaMM TesIbile MOXOmKe Ooee BCeroO Ha HeKO- 
Topple pasHopuynoctu Teste Tep6cra, Hatiyqenupie A. C. JJorenem (’) B ko- 
2KUe KIOBa rycA UW YTKH. 7 

Haswune CsIOXKHbIX HU pasHOOOpasHbIX YYBCTBUTCJIbHbIX H€PBHBIX OKOHYAHHH 
B MHOKapjle %KeMyOUKOB NO3BOUAeCT YTBEPKMaTb, YTO Me YAOUKH ABMAIOTCH 
HCTOYHHKOM pasHooOpasHElx adtpepeHTHBIX HMIYJIbCOB, MOCHINaeMbIX B BbICIUHe 
OTJI€JIbI HEPBHOH CHCTeMBI. ‘ 
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Jloxaagqu Axagemun nayx CCCP 
1956. Tom 108, Ne 4 . 


PH3HOJIOTHA PACTEHHE 


O BO3MO)KHOCTH JEJIEHHA KJIETOK Y PACTEHHA 
MPH OTPHI[ATEJIBHbIX TEMMEPATYPAX 


B. r. FPH® 


(IIpedcmaszeno akademuxom A, JI. Kypcavoselm 6 II 1956) 


SUMHHE pocT u3y4aeTCA JaBHO, HO BOMpOC O BOSMOXHOCTH pocTa pH ie 
patype Hwxe 0° 70 cHx nop ocraeTca cnopHbIM. JIuTepaTypHble JaHHble O MHHH- 
MaJIbHbIX TEMMepaTypax JIA pOCTa O3MMBbIX XJICOHbIX 3/1AaKOB OYeHb MpOTHBOpe- 
yuBHI. BoswbiuHcTBO apropos (1-4) cavTaeT, YTO MHHHMaJIbHOM TeMMepaTypou 
WIA pocta, a TakxKe JIA WpopacTaHua ceMAH 31aKOB ABJIAeTCA O°. OfHako He- 
KOTOpble HccleqoBaTemH (°, °) IpH3HaIOT BOSMOXKHDIM POCT IPH OTPHLaTeJIbHbIX 
TemilepatTypax. OcHOBaHHeM JIA TaKHX BbIBOJOB CJlyKaT KapTHHbI JeeHHA 
KNleTOK, HaOwiofaeMble B 1pOOax, B3ATHIX IPH OTPHMAaTebHbIX TeMMepaTypax. 
B cBa3H B 9THM pefcTaBsiseT HHTepec WuTOMOrMYeCKOe U3yYeHHe MpOleccos 
pocta y O3HMBIX 31aKOB pH O° u Hue. 

MatepuasioM uid HcceqOBaHHA NOCcTyKUIM COpTa O3MMOH TWeHHb! Bopo- 
BuucKad, YKpaWHKa MW COpT O3HMOl p2xKH BaTKa. OnpiTbl NpOBOAMIMCb B TeYe- 
Hue 1952—1954 rr. B ma6opaTopuu reneTuKH IlymmKuHcKuX MabopaTopul Bee- 
COW3HOrO HHCTHTYTa pacTeHHeBoycTBa TOA pyKoBoycTrBom T. A. GapyOatino. 

B mutTepaType MMeloTCA yKa3aHHA Ha BO3MO}KHOCTb TOFO, YTO MpH 3aMOpa- 
XKMBaHHH JesIeHve KeTOK MOET ObITb OCTAHOBJICHO Ha JHOOOH 43 as MUTO3A 
(7). IIpH usyyenun (uKCHpOBaHHOrTO MaTepHasia H€BO3MOXKHO, KOHEYHO, yCTa- 
HOBHTb KOrla BOSHHKJIM HaOsmOaeMble Ha MpeMapaTaxX KapTHHbI MHTO3A, T. e. 
AO 3aMOpaKUBaHHA HJM B pesyJIbTaTe JeJICHHA KJIETOK IIpH OTPHWaTeJIbHOM TeM- 
nepatype. Ilosromy Mbl HCNOb30BaIH MeTOAMKY, NO3BONAIOWLYIO ONpeseHTb 
TeMIepaTypy, NpH KOTOPOH OcTaHaBsIMBaeTCA MHTOS, 

Jlanubie TipeyqBaputTembHOrO ONbITa MO WATOMOrHYeCKOMy UW3yYeHHIO Mmpo- 
WeECCOB MIpOpacTaHuA SepHOBbIX O3HMBbIX 3/1aKOB NOKa3aJIM, YTO Havayy JeeHuA 
Kl€TOK B 3apOfblilax pemuecrByeT basa pacTsKenua KeTOK. [lepBpiit stam 
MpOpacTaHua CeMAH, BIIOTb JO MPOpbIBa 3apOAbILIEM CEMeHHOM KO2KYPbI UH OKO- 
JONMOMHUKAa, UeT 3a CYeT sTOFO pacTaxKeHuA KeTOK. JlemeHue KeTOK HacTy- 
maeT mOcle TOrO, Kak TlaBHbI 3apOMbIUeBbIM KOPeHb YYTb-YYTb Bb eT Hapy- 
*%KY; IPH 9TOM B pasHbIxX YaCTAX 3apOfblllla OHO HacTyNaeT HeEOAHOBpeMeHHO. IIpu 
TemMiepaType MpopallMBaHua OKONIO +20° jeleHve KJeTOK B KOpelllKax 3a- 
pombe MMeHHI| HaYHHaeTCA Yepes 28—324aca mpopamuBaHua (B 3aBMCH- 
MOCTH OT COpTa MW SHEPrHu MpopacTanuA CeMAH); B WHCTbAX — yepes3 41—44 yaca; 
B KOHyce HapacTaHua — Yepes 46—50 uac. Y px, COOTBeTCTBEHHO, uepes 
28—30; 38—40; 42—44 uaca. 

Hcxoya u3 STHX JaHHbIX, Oba paspadoTana MeTOAKa ONpeyemeHuA Temme- 
paTypbl, NpH KOTOPOH JeseHHe KNeETOK MpOpactarowlero 3apOmbllla He MOKeT 
MPOMCXOJMTb. SHaA MOMCHT Havasa J[eeHsA KeTOK B pasHbIX YacTAX 3apojpI- 
Ia TIpH ONpejeJeHHbIX YCNOBHAX MpoOpallMBaHHA, MOXKHO ObINO aTb TaKkue 
CpOKH lpopallHBaHuA Nepe 3aMOpaxKuBaHHeM, YTOOI NOCe MepBoro cpoKa 
NpopalMBaHHA KETKH 3apOfbIlla OblIM NOATOTOBJIEHbI K JeIeHHIO, HO JemeHue 
elle He HAYHHAJOCb; OONee MPOMOMMKUTENbUDI CpOK NpopalMBanna Opasca Tak, 
YTOOHI JeJIeHHe HaYaOCb JIMUIb B KOpelKax 3apOfblleH, HW, HaKOHeL, mocney- 
HMM CpOK Opi BbIOpaH TaK, YTOOHI AaTb JeNeHHIO KeTOK HaYaTbCA BO BCeX Ya- 
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eTAX SapOfpllla, B TOM YACIe WB KOHYce'Hapactranus. [poqomKuTebHOCTh*STHX 
‘CPOKOB TpOpallluBannA Ja copros YKpawuka u BaTka cocTaBiasa, CooTBeT- 
crpeHHO, 28, 41 un 66 yac. [na copra Boposuuckas, NpHHHMas BO BHMMaHHe 
Goee MejeHHOe ero mpopacranue, 9TH CpOKH ObIIHM HeCKOJIbKO yBeJIHUeHbI 


Ta6auna 4 


5 Hasmuve MHTO30B B 3apofbIlax CeMAH, 3aMOpoxKeHHBIX IIpH TeMilepatype —2° 
(MpoleHT sapogimle K OOmleMy uHCy HCCJleMOBAaHHBIX 3apOsbIlleli) 


Kee *%, C npodasamu C merada3 amu C anaca3amu C resoda3samu 
= a8 5 RSS ah 
3 2 z « | % « | ¥ e | x P 
Ole cine. Wacol otal nents | eel ated oor me eet lewe 
888 5 See t pyre ce) ee hee yy a ve 1s ce lela de ie 
meee | & | 2) 2] ee] ¢] 2 | ge | 3) 8] 88 | &] | Fe 
Oral oO 0 ma Cass 9 9 m i a 0 a= 0 0 ae 
| 
= 
Imenuuna BopospnucKkaag 
mm ot I 14 0 0 0 0 Op Ome 0 OF © 0 
II 0 0) 0 Le A Oper Po 0 OF 0 0 
Ill 0) 0 0 0 0 OF OF 0 0) O |} © 0 
mM 46 I 80 | 40 0 | 80 0 0 | 80} O @ | 0 | @ 0 
| : II 78 | 10 OF es 0 De | GE aE Opa | C 0 
Ill Sis} ie Al OF a0 0 Oi) a0) OF R500 ee 0 
69 I 86 | 86 86 86 | 86 86 | 86 | 86 86 | 86 | 86 |. 86 
II 79 | 80 80 75 | 80 80 | 75 | 80 60 | 75 | 80] 60 
Il] 100 | 4100 67 | 100 | 100 Gian ie GrealeOrl 67 | 67 | 67 67 
Ilmenuuna YxKpanuKka 
28 I 7 0 0 0 0) 0 0 0 OO} OC 0 
II 0 0 0) 0 0 0 0) 0 Ol OA wo 0 
Ill 8 0 0 0 0 0) 0 0 Oy © |) @ 0 
Al I OO) | Ae 0 Bo) || AD Onis 0 OD) or || ee 0 
II 90 | 30 0 0) || AE 0 | 80 0 OG | | oO 0 
Ill fk) al 0 67 | 10 O | 56 0 0) |) ZA) 0 
66 I 100 | 100 | 100 | 100 | 100 | 100 |100 {100 90 |100 |100 | 80 
II 100 | 100 | 100 | 100 }100 | 100 |100 |100 77 |400 |100 | © 69 
II 100 | 100 | 100 | 100 | 100 60 |100 | 83 40 1100 | 83 40 
Poxb BatTka 
28 I 7 0 0 0 0 0 0 0 Off Of we 0 
II 0 0 0 0 0 0 0 0 Oy) Ol 0 
III 0 0 0 0 0 0 0) 0 O} Of} 0 
Al I 89 | 80 0 89 | 50 O 4) 8) || 40 0 | 89 | 30 ‘0 
II 100 | 50 0 90 | 30 07} $07 )230 @ || 7) || 2 0 
HI 86 | 71 0 86 | 43 O | 86 | 43 0 | 86 | 43 0 
66 I 100 | 100 | 400 | 100 | 400 | 100 |100 |100 | 400 100 |400 | 100 


II 400. | 100 | 400 | 100 | 400 | 100 |100 |100 | 100 }100 )100 | 100 
Ill 100 | 100 } 100 | 100 | 100 86 |100 |100 86 1400 00 86 


* | —KonTpomb (mepex 3amopaxkuBaHHem), I] —na 28 jleHb samopaxuBanusa, II] — ua 
[7 JleHb 3aMOpa?KHBaHHA. 
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M paBHasucb, cooTBeTcTBeHHO, 31, 46 u 69 yac. [locne OKOHYaHHA CpOKOB po: 
pallHBaHua MpOpocTKH TOMellaIMcb’ B XOMOJUIbHUKM C TemmepaTypamu 0 
—2°, O,HOBpeMeHHO YaCTb MpOpocTKoOB MUKCHPOBaacb B KavecTBe KOHTpOMA, 
Cemena BCeX BapWaHYOB OMbITa BbIJepARMBAIMCb B XOJOMMJIbHUKAaX B TeYeHUG 
77 quett. Ha 28 u 77 Jeub Opanucb npoOsl, KOTOpbie PUKCHPOBaJICb H OOpaba 
THIBAIHCb NO OOMENPHHATON UNTOMOrMYeCKOM MeTOJMKe NpHPOTOBJIeEHHA MOCTO 
AHHbIX penapaTos. Toumuna cpe3op 8—12 »; mpenapatTbl OkpallMBauch pe 
axTusom Iuddpa no Pempreny. 

Ilyrem cpaBHeHHs MpenapaToB u3 KOHTpOmbHOTO MaTepuaa, 3apuKcupo- 
BaHHOrO OJHOBPeMCHHO C 3aMOpaxKMBaHHeM, C lipelapaTaMu M3 MaTepHasia, *; 
(buKcupoBaHHoro Ha 28 u 77 JeHb, ONpesemAach TeMNepaTypa, NPM KOTOpO 
TIpOUecchl JesIeHHUA KJICETOK OCTaHaBJIMBaIoTCcA. 

Ucnonp3ya stor MeTog, B 1953 u 1954 rr. Obim0 MpoBeseHO U8y4eHHe MHTO8O 
Ip OTPHUaTeJbHbIX TeMnepaTypax. BcerO 3a 3TOT cpOK ObluO HccAeqoBa 
3500 npenapatos. B cpejtHeM, 10 KaxKJOMy BapwaHTy OMnbiTa, UCcIeOBaOC 
10 npenapatos, HO B page cmyuaeB Oblmu OTKNOHeHUA. TlosTomy B seme 
HasMuve (ba3 MHTO3A B Pa3JIMUHbIX YACTAX 3apOfbla JaHO B MpOWeHTax OT KO 
JIMYeCTBA TIPOCMOTPeHHbIX MepelapaToB JaHHOrO BapHaHTa. +i | 

Uccneqopanue ipenapaTos nokasai0, YTO TeMnepaTypOi, Mp KOTOPON ely 
BOSMOXKHO J[eIeHue KeTOK Y OSMMbIX TIWeHHI UW pu, aABsIaeTca O°. II]pu s10H 
TeMlepaType OHH MOryT pacTH, XOTA M OUeHb MefwieHHO. IIpu MeqeHHOM CHWKe- 
HMM TeMMepaTypbl KaK B OIIbITe, TAK HM B MOJICBbIX YCJIOBMAX MPOMCXOJMT 3aTy- 


XaHWe MHTO30B, T. e. JIeAMIMeCA KJIETKH YCHeBaloT 3aBePIIMTbh WMKJ JeeHus 
a HOBIE MHTO3bI He BO3HHKaroT (*® 7°). B pesymbTaTe 9TOrO KJIeETKM pacTeHu 
C HACTYHe€HHEM XOJIOJOB Npuxo_AT B cocTosuHe noKos. IIpu Obicrpom xe 3a- 
Mep3aHHu MpOMCXOAUT CBOeOOpasHaNd «PUKCALMA» POCTOBbIX MpOWeccOB, TaKHX, 
Kak JleuIieHve KJIeTOK MH HX pacTsrKeHne. 

V3 qanuprx Taba. 1 BuHO, YTO MpH TeMNepaType —2° nNpoueHT 3apospuen, 
y KOTOPBIX B pasHbIX YWaCTAX yrKe HayaslOcb JeeHHe KJIeETOK, OCTaBaJICA HeH3- 
MeCHHDbIM Ha IIPOTAKeHHH BCerO CpOKa 3aMOpaxKMBaHHA. Tak, B epBOM BapHaHTe 
(popaliMBanue ceMAH NMepey 3aMopaxKuBaHHeM B Tevenne 28 u 31 uaca) FeneHue 
KJIeTOK He HaOwuOfalOcb HH B KOHTPOJbHOH (PUKCaWMN, CAesaHHOH OJHOBpe- 
MeHHO C MOMeIIeCHHeM MaTepHadla B XOJIOAWJIbHMK, HH B (UKCALMAX, NpOBeyeH- 
HbIX Ha 28 uw 77 WHM, 3a MCKIIOVeHHeM Mpoda3 B HEKOTOPHIX KOpeliKax. B KOH- 
TPpOJIbHOM MaTepHasle BTOpOroO CpOKa MpoOpallMBaHHA MUTOSbI HaOwWOMaUCh 
B KOpelliKaX M JIMCTbAX BCe€X COPTOB NWEHHIUbI UH prxXH, NIpHyeM, ecu Npodassl 
HaOlOaMCb MOUTH BO BCeX IpeNapaTax, TO Tesodasbl — TOMbKO B HeKO- 
TOppix. AHasOrMuHble KapTHHbl HaOmO,aiuch UM B nocmeqyroulMx cu- 
KCalMAX STOO BapwanTa, MpoBeyeHHEIxX Ha28u77 uH. V1, Hakone, B TpeTb- 
€M BapWaHTe JleJIeHHe KJIETOK HavaOCb BO BCeX YACTAX 3apOjpIUeH, B TOM 4HCJE 
MB KOHYCe HapacTaHus, Pye MOUTH BO BCeX NpenapaTax HaOsmoLaINCb upodasel, 
Teqoasbl %Ke HaOMOLaNHCb JMWb B OTJCbHbIX MpenapaTrax. DTO oTHOWMeHHe 
COxXpaHANOCb Ha TIpOTAXKeHHH BCerO CpCKa 3aMOpaxKuBaHHA. M3 sTHX JaHHbIx 
MOXKHO 3aKJIOUNTb, UTO pH TemnepaType —2° JleneHHe KeTOK HH y NWEeHHL, 
HH Y pXH HavaTbCA He MO KET, a uylee emeHve OCTAaHaABJIMBaeTCH, KaK OBI 
bukcupyertcs sTOH TemMepaTypoli Ha Becb CpOK 3aMOpaxuBaHHA. To xe caMce, 
KaK OKa3aJlOCb, NPOWCXOQUT HW C NpOWeccaMu pacTHXKeHHA KIeTOK. 

Uro6pi yOeuTbCH B TOM, YTO TINH OBICTPOM CHMKeHHH TeMllepaTypbl JO 
—2° «pUKCUpyIoTCA» BCe MUTOSbI, OblI MPOWSBeeCH NOACueT NCA MHTO3OB B 
nose 3peHHA MHKpOcKONa y copToB YKpanunKa uv Barxa. Tloqcuer npoussoqua- 
CH B KOHTPOJIbHOM (PUKCALMU, NpOBeeHHOM OMHOBpeMeHHO Cc 3aMOpaxKUBaHHeM, 
WB MOCHeHeH PukKcalMN, NpOBeeHHOli BKOHUe Cpoka 3aMOpaxUBaHUA npu—2®, 
T. €. uepes 77 Juett. TloqcuuTHBanuch MHTOSbI B PasAMUHBIX UaCTAX 3apOmbUMA 
B MOue 3peHuA MHKpOCKONa NpH yBemMyenuu 124 X 10 (umMepcua). Iloycuer 
Npouspofuics Ha 10 Mpenaparax KaxkjOrO H3 BapMaHTOB, B MSITH WCHTpPadbHbIx 
cpesax Kaxkoro Mpenapata. CneqopaTenbHO, B KaxKJOM Bapuante Oniiu NOL- 
CUMTaHbI MHTO3bI B OO cpesax HW W3 HUX BbIBOAUMOCh cpeqHee AIA NOs 3peHHsl 
NO JlaHHUMy BapwaHTy (cM. Ta6m. 2) 
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H3 QaHubix TaOu. 2 BAHO, YTO YHCO MHTO3OB OCTaeTCH HEH3MeHHBbIM Ha IIpO- 

[TAXKEHHM BCerO ONbiTa H, CeJOBATeAbHO, pH TeMrlepaType — 2° npu GpicTpom 
‘SaMOpaxUBaHHH «PUKCUpylorca» Bce MHTOSsbI. JlomycTHTb, YTO pH TemMneparTy- 
pe —2° pocT ujeTc TaKOH Ke HHTeHCHBHOCTHIO, UTO H Tp Temmepatype --20°, 
Tp KOTOPpOH MpoOnsBOAUNOCb NpopalluBaHve nepel 3amopaxuBaHieM, HeBO3- 
/MOKHO. 
_ _Ipeapaputenbuoe oxnaxyenue pu 0° B Teuenne HeCKONDKHX Jeli (B OMBITE 
16 queli) He noppiuaeT cnoco6HocTH pacTenuli pacTH Np OTPHIaTebHbIX TeM- 
Meparypax. B srom cayaae Jemwenve KeTOK TakxKe OCTaHaBJIMBaeTCA Ha TOMI 
(hase eeHuA, Ha KOTOPOH ero 3acTaeT OTpularenbuas Temilepatypa. 


Ta6 numa 2 


Bananve Temnepatypp! —2° “Ha mpomecc jenenHa KeTOK 
sapompliieH nmeHHub! YKpanHKa Hu pxu Batka 
(cpeqHee 4HCIO MATO30B B MOJle 3peHHA MHKpOcKoria) 


Y nménuubl Ykpanuka Y pxu Barxa 
Bpema 
=. bukeauuu B KOp- B B kOHyce | B Kop- B B KoHyce 
= HAX |HCThAX|HapacTaHHA}| HAX |HCTbAX| HapacTaHHuA 


I. Koutpoub 
(mepeq 3amo- 
paoxkuBaHuem) | 4,46 | 5,34 4,78 7,14 | 6,68 6,01 

TI. Onsir (Ha 77 
JeHb 3amopa- 


k ag YUBAHHA Np 
—2°) 0,06 | 5,24} 4,82 6,96 | 6,01 5,88 


Jlenenve KeTOK IIpH ObICTpOM 3aMOpaxKHBAHHN OCTaHaBJIMBaeTCA BO BCeX 
YacTaAX pacTeHua HW Ha OOOH U3 tas MHTOSA, T. e. Ha TOM (base, Ha KOTOPOH 3a- 
cTaeT erO OTpHlaTesIbHad TeMUlepatypa. HackoJIbKO MOXKHO CYJUTb MO HallHM 
AaHHbIM, BCe YaCTH 3apO/[bllla NO cMOCcOOHOCTH K pOcTy Ip HH3KHX TemMepa- 
_Typax OHOpogHBI. AMHTOTHYeCKOrO JeJIeHHA B MepvcCTeMaTHYeCKUX TKAaHAX 
He HaOsOja0cb. Lo 
_  Bpicrpoe 3aMopaxkupaHve BHOCHT CBOH H3Me€HeHHA B KapTHHb! pa3JIMUHbIXx 
(a3 MHTO30B: IIpOvCXOAHT cheKaHHe XpOMOCOM B aHatbase, yKOpauuBaHue xpo- 

MOCOM, pa3pyilieHve HHTH B HO3AHeEH mpodase, HHOra PparMentauud sAyep 
MW [pyrve u3MeHeHua, HO Oomee MOApOOHOe u3sy4eHve HX B JaHHOH paOoTe He 
_TIpOBOJHJIOCb. 

V3 ormeyeHHOrO ABJICHHA «PHKCalMH» MHTO30B OTPHaTeJIbHbIMH TemMMepa- 

TYpaMH CJlelyeT BbIBO, O TOM, UTO CYAMTb O pocTe pacTeHuii MO HasIMUMIO KapTHH 

-MHTO3a, HaOOaeMbIX. B MaTepHase, 3apHKCHpOBaHHOM IIpH OTpHLaTebHOK 
TeMiepatype, HesIb3A, OCOOCHHO TIpH MOWeBbIX aHANH3aX B OCeHHe-3MMHUM Me- 
PHO, Tak KaK B TKAaHAX pacTeHHi Bcerfa MOKeT OKasaTHCAH HEKOTOPOe KOJIM- 
YeCTBO MHTO30B, «3a(PHKCHPOBaHHbIX» MOpO30M TIpH ObICTpOM TlOXOJIOaHuH. 
OTO MOXET MpHBeECTH K OWIMOOUHOMY BbIBOJY O BOS3MO2%KHOCTH pocta Jake IpH 
OUeHb HH3KHX TeMIlepaTypax. ~~ 


Boranuueckul uncturyt um. B. JI. Komaposa Tlocrynuso 
Axaylemun Hayk CCCP 6 II 1956 


UHMTHPOBAHHASA JIMNTEPATYPA 


1B. H. JIw6umeuxKoO, Buonorua pacrenni, 1, 1924. * E. JlIemau, ®. Ali xe- 
ae, @usvooraa mpopactanua cemaH 3makoB, 1936. * A. B. KoxeBHHKOB, Becna 
H oceHb B 2%Ku3HH pacrennit, 1950; . * WM. M. Bacuabes, 3umoctolixocrb pacrenuli, 1953. 
5 YW. TY. Cepe6psa Kos, Mophonorma BereraTHBHbIX OpraHOB BBICHIMX pacreHHit, 1952. 
6®. M. Kynepmau, Bnosorvueckue ocHoBbl KyabTypbi muenuub, 1950. 7 C. B. 
BuxtTopos, JAH, 39 Ne 6, 258 (1943). ®T. I. Merposcxas, JAH, 96, Nel, 
913.(1954). ° B. T.'T pu, Yu. 3am. JIPY, 33, Ne 165, 147 (1953), 1° E. Askenasy, 
Bot. Zeit., 35, Ne 50—52, 793 (1877). 
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Jloxaanp-Akagemuu nayx CCCP 
1956. Tom 108, Ne 4 


@H3HOJIOTHAA PACTEHUHUS 


qq. C, HECTEPOB 


NEPHO), NOKOA NJIONOBbIX KYJIbBTYP 
(IT pedcmaeneno akademukom A. JI. Kypcanoseim 6 II 19356) 


Tlepwoy moKoA nOfOBEIxX, TaK %Ke Kak HM ApyrMX MHOTOMeTHHX KyJIbTyp 
W3yuasica MHOrMMH HccwIegqoBaTenamn (1, °°), JI, UW. Ceprees (*) yrsepxxqaer 
4TO B M€pHO NOKOA «MMOAOBbIE WIM WBeTOUHbIe NOUKM ApeBeCHbIX PacTeHH 
€2KerOHO IIpOXOAT KakylO-TO cTajMio (MepHOM) pasBHTHA, AIA KOTOPOH He 
OOXOJ{MMbI NOHMKEHHbIC TeMMepaTypbm WM 4YTO KaHaJIOTHUHbIe CTaMH PasBUTH 
HMeIOT JIMCTOBbIe H pOCTOBbIe NOYKH JeBECHbIX PacTeHHi». | 

OyuakO 9TOT BbIBOA He COrlacyeTCAH C MHOFOUHCJICHHDIMH (bakTaMH TipexJe- 
BP€MEHHOFO IBeTCHHA, KOFla WBETOUHbIC NOUKH 3al[BeTAaIOT B TOA 3aK aK, He 
NOJBepraich BO3eHCTBHIO 3MMHerO xXOOJa. OTH aKkTbl Ceprees MbITaeTcs 001 
ACHUTb CTaQMMHbIM CTapeHHeM I[BeTKOBbIX TOYCK, BbI3BaHHBIM BO3/CHCTBHeM 
HeOJKATONPHATHBIX YCOBHUH. C TakKHM OObACHEHHEM HeJIb3A COPaCHTbCA, M04 
TOMY UTO TIpexKeBpeMeHHOe IBETeHHE BbISbIBAeTCH He yXYyWeHUNeM, a, Kak pa 
BuO, ylyuWeHHem ycnoBul (2). Tem Gonee Hemb3s OODACHUTS CTaQUMHBIM cTa4 
PpeHHeM paciycKaHHe JIMCTOBbIX HM POCTOBbIX TOYUeK B Ol HX 3aKkaKH. 

IIpu xopomeh arpOTexHHke MOJIOJbIe JepeBbA NOJOBbIX KyJIbTYp, OCOOeHH 
MlepcuKa HW aOpukoca, B OMH BereTallMOHHbI MepHOA MOryT AaTb Ba, Tpu u 60- 
Jee NOpAKOB BeTBIeHHA, B TakOM CJTy¥ae MOUKH, 3aO%KeHHbIe Ha TOGOere Te- 
Kyllero rojla, B 3TOM Ke rosy 6e3 BCAKOTO NOXOMOAAHHA MpOpactaioT UM Jato 
Hopble n00erv. [IpuMensembi B CafOBOJCTBe arpoOTeXHHYeCKHH NpHeM NHHILA+) 
POBKH OCHOBaH Ha TOM, 4TO IyTeM MepepacnpeyeseHHA MHTATeJIbHbIX BeLLeCTB} 
BBISbIBAeTCA POCT JOOOH HYyKHOH MOUKH Ha NOGere TeKyllero roja. 

HW. A. Konomnen (*) cuutaeT, uTO «pH COOTBETCTBYIOWIUX YCJIOBHAX BHELLI-} 
Hel cpe/bl POPMMpOBaHHe YacTeH WBeETKA B MOUKe HW pacyckaHHe Camo nouKH|) 
MOET TIPOXOANTh Meee, YeM B 2 MECHA; MPHYCM OHH BOBCe He HY*KaroTcs} 
B IIpOXO*KJe€HHH NOUKAMH 3HMHEFO TepHoOa nOKOA». YKa3aHHOMY aBTOPy BO3-) 
NelicTBueM yqoOpeHui HM OOPbIBaHHeM JIMCTbeB yJaBaJIOCb BbISBaTb BTOPHUHbIM | 
pocT H UpeTeHve Oe3 NpOXO*KeHHA NOUKAMM NepHOfa SMMHETO NOXONOAaHHA. | 

Muorue uccseqopatemu (1, 8) cunraoT, YTO H3MCHECHHA, CBA3AHHBIe C Tipo-| 
XOMKJCHHEM NepHOa MOKOA, MOKAIM30BaHbI B OCHOBHOM B mOouKax. OyHakO! 
Il, A. Tenxeab u E. 3, Oxunua (1°) naOmoqanu pacnycKaHve JMCTOBBIX NO"eK 
B TO BpeMA, KOre KMeTKH NOOera HaXOAUINCb B COcTOsHU NOKOS. IIpu nomomn 
MHKpOpeakIMH HMM YCTaHOBJeHb! OHOXHMYYeCKHe H3MeCHEHUA B TKAHAX pacte- 
HHA, CBASAHHbIe C NepHOOM MOKOS. | 

C leJbio HSyYeHUA BIMAHHA YCAOBUL Ha NepHOA NOKOS, a TakKxKe JIA M38yye- 
HHA NepvOfla MOKOA pasHbixX YacTell pacTeHHA, MbI NpoOBemH B 1954—1955 rr. 
Cle LYIOWMMe OMbITHI: B CepeWHe OKTAOPA, AO HACTYNJIeEHUA MOXONORaHNA, OblWIn 
NepeGaKeHbl B AWMKH pactenua sOm0HnH — Beccemanka MuuypuncKas, Cen- 
Hel, TpeOy u Jlenumec, crupbi — Onata, nepcuKa — MaiixoncKkult KpyIlHO- 
NONI, 10 I—10 pacrenuii kaxyoro copra. O_Ha NOJOBMHA AIIMKOB ¢ pacte- 
HHAMH OblJla OCTaBJIeEHA Ha OTKPbITOM BOSAyXe, a pyras — nepenecena B sa- 
OopaTopun, Te Bech NOCMeAYIOUM NepHo NOM AepxXHBaNACh KOMHATHAA TeM- 
nepatypa (15—20°). 25 I] sce smuKu c pacrenuamy, ocTaBaBlunMeca Ha OTKpbI- 
TOM BOsflyxe, ObivIM MepeHecenbl B TY 2%ke KOMHATY, Pe HaxOquNach Apyras 
rpynna pactennit. 
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Les Soo 


| 
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lia usyveHua Nepvoja noKosA pasHbix yacteii pactenua Onis0 "poBeyeHo 
HaOMOJeHHe 34 POCTOM pacTeHHii, NOABepriuMXcA H HENOABepruUXcA BMAHUIO 
NOXONOAaHHA, H CieaHbl IPHBHBKH HX YepeHKOB Ha pasuble mojBon. Hadsmo- 
ACHUA 3a POCTOM pacTeHHH, MpoMleAMUUX HM He NpOWeAWHX Nepuoy MOKOA, nOKa- 
3a, YTO PacTeHHA, MOBeprHyTble BOsTeHcTBHIO XONOJa¥ pH Mepenecenun 
B yCIOBHA C KOMHATHOM TemMilepaTypoOl ObicTpO TpOHyJIMCb B pOcT H B KOH 
MapTa sallpeIM. B JanbHeliiiem OHM pOCJH HM pasBHBAaJIMCb TaK Ke, KaK HB ecTe- 
CTBCHHOH OOcTaHOBKe. 

Y pactenuit, ne noqBeprumxca BosyelicTBHIO XONOMa, IIBETOUHBIe 1 POCTOBbIE 
NOUKH He PpaciycTHIHCh HJM paciycTHucb c ONO3qaHHemM Ha 2—3 mec. 
B KOHUe AHBaps Hu B cpeBpane y pactenuii aOnowt, nepcuKa HM CAMBBI, He TOJ- 
BeprulMXCA BJIMAHHIO MOXOMOMaHHA, NOABHACb KOPHeBaH NOpocb, KOTOpAaH 
OBICTPO pOcwla H K CepeuHe Mad JOcTUra y cMBbI 80 cM, y nepcuka 31 cm u y 
a0n0Hu 21 cm. Kopnespasa nopocib mia He TObKO OT KOpHeli, HO H OT HYKHelt 
4aCTH WTaMOOB, IIpHKpbITLIX 3eMMeH, Orciofja culeqyeT, 4TO KOpHeBas cucTema 
M HWKHAA YCTb WITAaMOa HMeIOT HeIpOOIMKUTEIbHbIM MOKOH WH BbIXOAAT 3 
Hero IIpH Oomee BbICOKHX TeMMepaTypax. 

C wWesbio BbIABJIGHHA IpHUHHbI HepacnycKaHuHA noweK y pacTeHHl, He NOJ- 
BepriuHXCH BOSJeHCTBUIO MOXONOLaHHA, B KOHUe apenas Obla mpopeyena mpu- 
BUBKa YEPCHKOB C 3THX pacTeHHii Ha NOABOH, NpowewMe nepuog noKosg. IIpu- 
BHBKa IIPOBOWacb B KPOHY MOJIOJbIX H B3POCJIbIX JepeBbeB, a Tak2Ke B IICHb 
3—15-neTHuxX JMKHX AOOHb H aublueli, 3a MPHBUTLIMM YepeHKaMU NpOBOAMIHCh 
penouornyeckve HaOMOJeHHA, a B KOHUe HIOHA Obl H3MepeH MpUpocT. 

Muoronetuuit onpit Mafikonckoi onpiTHoi cTaHUMH HW Halim HaOmo,eHHA 
A OIIbITbI MOKa3aJIM, YTO IPHBHBKa B MeHb MHOTOJIETHUX J[epeBbeB 3HAYHTeJIbHO 
YCKOPAeCT POCT H BCTYNVeHHe B MJOAOHOMeHHe MPHBUTHIX YepeHKoB. IIpu yya- 
M€HHM BCeH KPOHbI NOABOA MPHBHTble B Ne€Hb YEPCHKH OOHbHO OOecreuHBAaIOTCA 
BONOM HW paCTBOPeCHHbIMH B Hel MHTATebHbIMH BeLLeCTBaMH 3a CUeT paOOTbI MOLIL- 
10H KOpHeBOH cucTeMpl.-PocT yepeHKOB, He MOABepriuuxcnA JeHCTBHIO MOXOVIO- 
JaHHA, Ha pa3HbIX NOABOAAX MOKa3aH B TaOn. 1 u 2. 

Ta6aununa 4 


Poct He NOJBepriHxca BO3AeHCTBHIO NOXONOAaHHA YepeHKOB, NPHBHTbIX B NHH 
8—15-neTHux JepeBbeB 


B Tom yucse 


a 
oP 8 SauBenu O6pa30Banu nobern 
a SI = 
& Z C148 yy ee as 
S om 
Kyastypa wcopt | 2 | E o835 ase | #3 
am > rn O@ rR og Boo 
Ro ofHA ona He 
i fa Cie) i=¢ OLE Ve) 
fo} io is} fo) < i] fo) isa} Hmo m Oo 
5 o io) =| =G— En) = RS SO qo 
so | 2 S | See | & | SEERS| BS 
ae S = ORM s = SHaaAs oe 
AO 00nA 
BeccemauKa MH- 
uypHHckaad . . .| 45 40 23 40 38 25 ahi 
NMennmec 2%.) 45 15 2 49 13 28 24 
Cesnen Tpe6y .| 20 23 -- ~~ 19 33 9 
Cuupa 
‘Onesern 5 Ao ail 4 23 7 3) 19 D2, 29 


V3 Ta6n. 1 BHAHO, YTO YepeHKH, MPHBHTHIe Ha MOLLHbIe NOABOH, pH OOMJIbBHOM 
HaOKeHHH MHTATCJIbHbIMH BeWIeCTBAMM MOryT TpOHYTbCA B pOcT Oe3 mpeBapH- 
eIbHOTO moxomojanua. Uperenve MpHBUTHIX YepeHKOB AONOHM BeccemaHKa 
HUypHHCKad WM ciMBbI OnaTa Take MOKasblBaeT, YTO Y MJIOOBLIX KYJIbTYP 
BeTOUHbIe MOUKH, He MOJBepriuvecA B TeYeHHe 3HMbI BO3JeCHCTBHIO XONOMa, He 
cerjla JCreHePUPYIOT HM 3acbiXaloT H TaK Ke, KaK POCTOBbIe NOYKH, IPH COOTBET- 
TBYIOWHX YCJOBHAX MOFyT WBecTH 6e3 NpeWBapHTeMbHOTO NOXOMOMAHHA. 

' Pay apropos (°, 8) cuHTaeT, YTO Ha BbIXOA PaCTeHHH H3 COCTOAHUA NOKOA 


JIMAIOT TOPMOHAJIbHOTO THIa aleHTbl TPOHYBIUMXCH B POCT NOYeK. 
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C Wenbio H3yYYCHHA BIMAHMA BereTHPYIOMMX YacTeli NOBOA Ha MNPMBUTBI 
YepeHKU, HE MpOweAWHe MOKOA, ObWIa MpOBeeHa MPUBMBKAa Ha NOABOM, Y KO 
TOpbIxX Oblla cpé3aHa KpOHa JO Havasia BereTaUHM MOMHOCTbIO H YaCTHYHO. Kpox 
Me Toro, Oblula MpOBeeHa IPHBUBKa B KpOHY BereTHPylollMx JepeBbeB. Ha6mo 
JI@HUA MOKagasIM, YQ BereTallHA IPMBUTbIX YepeHKOB, He MOABeEPriuMXxcH Meni! 
CTBHIO NOXOMOMaHUA, 3ABMCHT He OT HaNM4YMA JMCTOBOFO alilmapatTa Ha MOABOE 
‘a TlABHbIM OOpa3oM OT MOLM{HOCTH NOBOA M OT OGecMeYeHNA NPHMBUTHIX YepeHKOY 
TIMTATCJIbHBIMH PeIIeCTBaMH, JOCTABJIA€MbIMM -—KOPHeBOH CHcTeMOH nOABOA (¢ 


TaOwW. -2)i 
is ) Ta6numam 


Buuauue .pererupylwulux yacTeli KpOHbl Ha POCT MpHBUTHIX YepeHKOB AOJIOHH M CJIMBBI 
HenokBepriuuxca elcTBHIO MOXOOLaHHA 


AG NOHA 
He ae pis ie Se 
eee ee ee go | es ies s Ae 
mh fe) YHOU a, = So 8 Yaeoqe? = 
Tlompohi 2 Ga | ROR? BO oo. em | FORe | R 7 
4 x les era 7 R [MRO pI 
Ba Bag | Foase & 8. BE Ba | $oH88 oa 
8—15-neTHue jepe- 
BbA 6e3 KpoHH! .|} 53 4 30 17 34 18 24 
8—15-neTune Jepe- 
Bb,  HMeIOULHe 
TOOBHHY KpOHbI| 32 PA 26 15 ital 4) 29 
Kpoua 8—15-ser- 
HAX JlepepbeB. .| 18 2 — = 16 — as 
Kpona. 2-leTHHX 
T@PeBbeB». “x “>. 36 4 03 PoserTKu all 2 30 PoserKH| 
JIHCTbEB JIHCTBEB } 


M3 fanupix tTa6. 2. BAUHO, YTO pOCT YepeHKOB, He MOBepriliuxcA BOs 
AeHCTBHIO NOXONOMaHHA, 3aBMCuT OT NOABOA. UepeHKH, NPHBUTHIe B KPOHY Be 
TeTHPY!OWAX MOJOMbIX HW MVIOMOHOCAMMX JepeBbeB, MOUTH He TpOraroTcH B pOCT 
M1 TObKO Ha NOABOHX, Pe yaJIeHveM KpOHb! Oblia pe3kO HapylleHa KOppesAuH 
MexKy HayseMHOM YaCTbIO H KOPHeEBOM CHCTeMOM, YepeHKH, He MpomeyuMe TO 
KOA, HMeJIM BbICOKYIO IIpH2XXKHBaeMOCTb MH XOpOWIMH pocr. 

Ucxoqa 3 STHX JaHHbIX, MOXKHO NpeMONOXKUTH, ITO UBeETOUHbIe UM pOcTO 
BbI€ MOUKH, He MOBepruimecA eucTBHIO NOXOMOMaHHA, He BereTHpy1oT MO 
TOMY, UTO B MepHO NOKOA CHYKeEHA KUSHEJCATEIbHOCTH, NepesBUxKeHHE Be 
IeCTB M OOM€H BO BC€X HaJ3CMHbIX YaCTAX pacTenuA. OO 9TOM CBHJeTeJIbCTBYe? 
MeJICHHbIM POCT YepeHKOB, NOABepruHXCA BMAHMIO NOXONOManHA, Ha Op) 
BOAX, He NOABEPrMIMXCA BO3SIeEHCTBHIO XONOJa. 

T.a0 rwiaee 
Poct TIDHBUTbIX YepCHKOB, mpowle TWUX mepHoy MOKOA, Ha pasHbBIX NOTBOAX 


ht 


———ss 


TlonBoh monzBeprea pelicrBn10 Tlomsoti He nmoaBeprea WeHcTBUulO 
moxoyloqanuAa MOXovIO.aHusn 
S 8 U3 HUX i tiene as &S u3 HUX l 
s ‘ BUTHIX UePCHKOB MpupocT MpuBUTbI 
KyJlbrypa, Copr BG MPH XK UJIOC 8 a Ss = Mp KUIOCb 4epeHKOB | 
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oF oF | | 
ox qucao | - % cpe, ox o | 
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} KHX JIMCTbeY 
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Ilepeux, Maixon- ‘1 
CKHH KpyMHo- | 
NOAH «6. 6 | 224 | 8 38} 3,8 | 1 12 18 14 78 10,4 5 
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Buuanne noyBoqoes, noyBepriumuxca w He NOJBEPriuAXCA * BIIMAHHIO TOXO- 
HOMAHWA, HA POCT MPMBUTbIX YEPeHKOB, MpOweAIUAX NepHOy MOKOM, NOKa3saHO 
BTa0n. 3. 

M3 sTuX aHHbIX BUAHO, UTO YepeHKu, NOJBEPPIUuHeCH BO3JeUCTBHIO MOXO- 
NOfaHHA, MPHBHTIe Ha NOABOH, He NOABepruyTerii BosfelierBuIO XONOMAa pa- 
eTYT OU€Hb MejWIeHHO. Y AONOHH VM CAMBbI M43 JHCTOBBIX MOWeK TAKHX yepeHKOB 
\OpasoBaIHCb POZETKH MEAKHX JIMCTbEB, a Y HepcHKa—rTombKO OMA HB 14 IpH- 
KUBIUMXCA YePCHKOB Jal NpupocT B 5 cm. Uepenku c aTHx xe pacrenuii, npu- 
BUTbIe HA MOBOH, NOABepruiMicA BOsSeHCTBMIO NOXOOAAaHMA, Janu mpHpocr 
H JIMCTbA HOPMaJIbHOH BeHUMHBI. 


Puce."1. Xapakrep WBeTeHHA NPHBHTbIX B KPOHY YepeHKOB AGOHH (a, 6) Ha 
TOWBOAX: Mpowesuem (6) H He Mpolwesuem (2) NepHox moKoA 


B Haliux ombiraxX yvepeHKH sO0HH BecceMaHKa MHYYpHHCKan, mpomey- 
ue NOKOM, IpMBUTbIe Ha BEreTHPyioll[Me pacTeHHA TOFO Ke COPTAa, HMeJIM B KaxK- 
(OM COUBeTHH 110 4—5 UBeTKOB, B TO BPCMA Kak TaKHe Ke YEPCHKH Ha MOABOe, 
ie TIpOWeAWIeM NepHOa NOKOA, HMeJIH TOMbKO 1—2 UBeTKOBbIe COMBeTHA. ITO 
sMtHO Ha puc. 1, rye MOKa3aH XapakTep IBeTeHHA IIPMBHTbIX B KpOHy YepeH- 
(OB AOJIOHH Ha NOABOAX: NpowleswIeM HU He MpOMleAWIeM NepHoO MOKOS. 

SacbixaHHe 3a4aTKOB I[BeTKOB Y MOUeK, MpOMeIUUX NMepHo MOKOS, Ha NO]- 
Oe, HaXOJAIMeMCA B COCTOAHHHM MOKOS, NOBHAMMOMY, OOBACHHeTCA HH3KOH IIpo- 
[MIJaeMOCTHIO TKAaHeli, He TO BeprmuxcaA JeHCTBHIO NOXONOMaHHA, HW Heocta- 
OUHBIM OGeCHeyeHHeM PaCcTYIHX 3a4aTKOB IBeTKOB MHTATeJIbHbIMH BeleCTBaMH. 


MalixoncKad OMbITHAH CTaHIHA Tlocrynuso 
Bcecolo3Horo HHCTHTyTa pacTeHHeBOJCTBa 18 VIII 1955 


UHMTHPOBAHHAS! JIATEPATYPA 


1 JI. UH. Ceprees, Batocansocts pacrenuit, M., 1953, crp. 33, 7 B. B. Tamxke- 
uu, CopTou3yyenve HM COpTOBOACTBO M0x0BbIX Aepesbes, M.—JI., 1953. * HW. A, Ko- 
omuen, Arpo6nonorns, Ne 2, 38 (1948) * HW. M. Bacuab eB, 3umoctolikoctb pacte- 
ui, M., 1953. © E. C. Mopo3s, Sxcnep. OoTannxa, 6 (1948), ®T. A. Kpacuo- 
enpcekaa, A. A. Puxtep, JAH, 35, No 6 (1942). 7K. Ms Nonaaspcxui, 
p. Tlmogoopom. uncer. um. HW. B. Muuypuua, 7 (1953). BAC AR Ae. Tose ps 
| A: Kpacuoceascx-aa, JAH, 47, No 1'(1945). 9y.A.Konomuen, JAH, 
B Ne 4) 824 (1952), 4°71 A. Teuxeas, E. 3. Oknuna, Jivarnocruka MOopo3o- 
cToHUHBOCTH pacTeHHit no rsyOHHe NOKOA HX TKaHeH u KseTOK, M.,1954. 
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Jloxaagn AkawqeMuu HayK CCCP 
1956. Tom 108, Ne 4 


QOKCHEPHMEHTAJBHAA MOP@OJIOLH 


H. H. DAMMEJIb 


PEPTEHEPAUMSA CKEJIETHOM MbILIEYHOH TKAHH Y AM®HBUM 
(JIAPYWIKH) B YCJIOBHAX MH®HLUMPOBAHHOM PAHbI 


(II pedcmaszexo akademukom H. H. Axuuxosuiam 31 XII 1955) 


Llenb1o aHHOl padorTp! ObiwiO MpOCeqMTb Ha IIpHMepe JIATYWKH TeYeHHe 
VM MCXOJ, pereHepallHu MBIWeYHOH TKaHH y aMpHOuM Np 9KCMepMMeHTAabHOMF 
HHeKUHH panbl. B To BpeMa Kak pereHepalMOHHble mpouecchl y ampuout 
YCNOBUAX ACeNTHYeCKOTO BOCMaJeHHA H3yYeHbI OYeHb TOApoOno (8,1,3), Hccue~ 
OBAHMM, 3aTparHBaIOWHX BOMpOCbl BOCCTAHOBJIEHHA TKaHeli MPH cenTHYeCKOM 
BOCHaJICHHH, MOUTH Her. 

Vimeetca Ooubiiad JIMTepaTypa, MOCBAWeHHaA pereHepalWH TKaHeH B Ui 
(PHILMpOBaHHOH pane Y MJICKOMHTAIOWIMX KMBOTHBIX H YeOBeKa. Ho 9TH JaHHbley 
HeJIb3A 63 H3BECTHOH, YaCTO 3HAUMTeIbHOH, KOPpeKUMH MepeHOCHTb Ha aMdy- 
Ou. Usyuenue aTOrO BOMpOca MpHooperaeT OCOObIM HHTepec, NOTOMY 4TO rHOL 
Has paneBad HHdekUuA y ampuOul TeyeT OUCH MeICEHHO. ITO OOCTOATEIbCTBO 
NOSBONAET IpOCM€{HUTb HEKOTOPbIe 3AKOHOMepHOCTH pereHepalMOHHOTO mpo- 
wecca, KOTOpbI€e YCKOJIb3aloT pH M3yYeHHH y MJICKOMMTAIOUIHX. 

Jia HHPUUMpOBaHHA paHbl HAMM ObWWIM BbIAeJIeHbI OAKTePHUM OT CHOHTAHHO! 
3apaxKeHHOH JIATYWIKH BBUe FHCTHIX KYJIbTyp TpaM-TMOJIOHKUTebHbIX H TrpaM-} 
OTPpHUaTebHBIX Nanouek. Bpwin u3syyeHbl KaK HX OnOMOTHMYeCKHe CBOMCTBA,|, 
TaK HM MOpdosoruyuecKHe OCOOeHHOCTH. ON pacTyT Ha OODIUHbIX MHTAaTeJIbHbIX\ 
cpeyqaxX pH KOMHAaTHOM TeMnepatype. Ipam-nomomxuTeIbHad KyJIbTypa CO-) 
CTOMT M3 KOPOTKMX NalOveK, CKMabIBAIOWMXCA B WeEMOUKM WH NOW yrom Apyr| 
K [pyry; HaOmuoflaorca TakxKe OTJeIbHbIe, OUCH AWHHHbIe masouku. Tpam- 
OTpHUaTebHaA KyJIbTYpa COCTOHT M3 OOOCOGMEHHBIX Nasouek, He CKa{bIBalo- 
IMMXCA B WenmOuKH. Cnop Hu Te, HH Apyrve He OOpasyror. Nx cucremaTuyeckce| 
MOJIOMKEHHE, K COMKANCHHIO, HE yaOCb TOUHO ONpeeNHTb, HO NO pasty CBOLCTB 
rpaM-OTpulaTebHad Nasouka (G6omee TOKCHYHaM) OH3Ka K Bact. septicemiae 
ranarum. 

OnbiTbl 10 pereHepalHH CKeuIeTHOM MBbULeTHOH TKAaHM OplIM MOCTAaBJIeHbI Ha’ 
100 narymKkax (Rana temporaria) B oceHHe-3uMHUui Nepuoy. JKuBOTHBIX cC- 
AepxKaM B OTMeNbHbIX AKBAPHYMAX C HeOOJIBLIMM KOJIMYeCTBOM YacTO cMe- 
HAeMOM BOJIbI. 

HenocpeJcTBeHHbIM OObeKTOM UCCeOBAHHA CY KUNA NOPTHAXKHAA MBIA. 
Onepaumio NpoBog_uim Ha OGeuX KOHeUHOCTAX NO, stpupHEIM HapKosom. Tlocue 
paspesa KOM Ha BHYTPpeHHeH cTOpOHe Oepa HOxKHUNaMH Bekkepa nanocusH 
HeOONbWOH paspes B CpefHeli YaCTH MbILLIbI, NOCMe ueroO KORY 3aMBaIMH. 
Y 50 asrymek nepey 3aliMBaHHeM KOU pany uHpuLNpoBanu o_HNOH nerszeli 
CMECH KYJIbTYP BbIMeyYKa3aHHbIX TpaM-NOJOKUTEbHBIX H TpaM-OTPHlaTedb- 
HbIX Taloy¥eK. OTA MMKPOOHAM B3BeECb TOTOBHaCcb B (pH3HONOrHYeCKOM pa- 
cTBOpe rycToTou 2,0 Mipy. MHKpOOHBIX Ter BI Mr. 

Takum 06pasom, Mbl ume 2 CepHu ONbITOB: nepBy10, KOHTPOJIbDHYIO, BKJIHO- 
Yalolly10 50 2KHBOTHBIX*, H BTOPyto, COCTOSILYIO M3 paBHOTO UNCNa MKUBOTHBIX. 


i 


* Ora cepa Obla mocraBsena copmectHo c H. E. Kopasesoit. 
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y KOTOPBIX TpaBMMPOBaHHe MBIILIbI COMPOBO*RMaOCb UNPULMPOBAHHeM paul. 
3 oOeuX cepHAX OMbITOB MaTepvas (buKCHpoBaJIcA 2*KuAKOCTHIO BacjorouKuna 
i IWeHKep-POpMOIOM Ha 7, Q,114, 205:335.39;,42,.65..70,+25,, 87, 93, 109.108 
1121 cyrKu nocue onepauuu. Mapadunospie cpebl TOMMMHO! BS—8 » oKpauinBa- 
IMCb FeMaTOKCHJIMHOM, 10 Kapayyn, asyp I]-s03uHom, no Mafiopy, 1H KeesHbIM 
‘eMaTOKCHJINHOM no Teyenraiiny. [Ipumenenupie HaMH OaKTepHH, BbI3bIBalO- 
We y JIAryiweK PHOMHOe BOCHAaeHHe TKaHeli, pasSMHO*KaIwTCcA MejeHHO. Boub- 
uoe UX KOJIMYECTBO B TKAHAX MbI HaOMOMaH TOMbKO Ha 6—7 CyTKH TOCNe HO- 
sPEXRMCHHA MbILLIMbI H 3apaxKeHus. 

IIpouecc pacnajla HenocpeycTBeHHO NOBpe2%KJeHHbIX MbILMCUHbIX BOMOKOH 
3 YCMOBHAX HHDUUMPOBAHHOH paHbl MOp(oOrMyecKH 3HAYHTeMbHO OTUMUAeTCH 
T TpOWeccOB, MPpOMCXOAAUIMX Y KOHTPOJIbHbIX XKXHBOTHBIX. B TO BpeMs Kak B KOH- 
pole TpaBMHpOBaHHOE MBIIeYHOe BOJOKHO pacmajaeTcaA MO THNYy WeHKepos- 
KOTO HEKpO3a JIHOO Ha BCeM CBOeM TIpOTA*KeHHH, HOO YacTHuHO (B NOcCTe AHEM 
JTyYae OCTAIOTCA YKHSHECIIOCOOHbIC YUACTKH, alOlllHe BMOCIeACTBHH MbILUeUHDIIi 
ereHepaT), y MOOMbITHbIX 2KHBOTHBIX MOCe YaCTHYHOTO HEKPO3a MBIILeUHOrO 
SOIOKHa B OCTABINMXCA HepaspYUICHHbIMH MbILeUHbIX (pPparMeHTax TO] CapKo- 
IEMMOH CKONNAeTCA OONbUIOe KOJIHUeCTBO OakTepHii; STH (parMenTbl pa3Bo- 
IOKHAIOTCH, CBETJICIOT H 3aTeM paClMaBIAIOTCA B OeCCTPYKTYPHYW, OMHOPOL- 
[yio Maccy. OT sjlep OcTaloTcs TOJIbKO OyIeHbIe TEHH, H B KOH KOHIOB Heno- 
PEACTBEHHO MOBperxKeHHbIe MBILUeYHbIe BOJIOKHA TpeBpallarwoTrca B THNHUHBIE 
APKOJIEMMHbIe TpyOOuKH, HaOuTHIe OakTepuAMH. 

pyran oco6eHHOcTb TeYeHHA JeCTPYKTHBHBIX MpOueccOB y MOONMBITHBIX 
KHBOTHBIX COCTOHT BTOM, YTO JIe@ATebHOCTb MHOFOUMCJICHHBIX (arOWUHTOB Kak 
[eCTHOTO IIPOHCXO*KJeHUA, TaK WH BbICeIHBINMXCA H3 KPOBAHOTO pycwla, 3aKJIIO- 
aeTCA BIepBylo OYepesb B OCBOOO*KAeHHH paHeBoro OYara OT OaxTepuH. B nep- 
ble HH (OT 7 Wo 14) nocne onepaluu B MHOFOUNCJICHHbIX (ParOUNTAaX BUHO TOJIb- 
(0 OTPOMHOE KOJIMYECTBO 3AXBAYCHHbIX OakTepHi, HAXOMAWIMXCA Ha PasHYHbIX 
TaHAX paciajla, H MOUTH He BCTpeyarloTca POpMBbI, cOfep*Kallve B CBOeH MpOoTO- 
[a3Me UACTHIIbI paspyuieHHbIX TKaHeH. I]ocme Toro Kak B paHeBOM Ouare (pa- 
OUHMTHPOBaHO 3Ha4HTeIbHOe KOIMUeCTBO OakTepHH, HayMHaeTCA Mpouecc pe- 
OpOunu darouuTaMH HeEKPOTH3HpOBaHHbIX TKaHeH. BcseycTBue sTOTO OCBO- 
OMKJCHHE PaHbl OT MpOAYKTOB paciiajla TKaHel U PuOpuna MpoucxoAUT Kpahue 
eqieHHo. Eme ua 111 cyrku BuAHbI Tpolecchbl pesopOuHNH, B TO BpeMA” Kak 
’ KOHTPOJIbHbIX XKHBOTHBIX paHa OUMMaeTCA K 25 cyTKaM. HanOonburyio pop 
; Upouecce (harouuTO3a UIpaioT CeWMaJIbHbIe JIeHKOIMHTbI, KOTOPbIe MepBbIMH 
OABJIAIOTCH B OYATe BOCHAJICHHA, HECKOJIbKO T032%Ke OOHAPY2KMBAIOTCA JHMPpo- 
MTbI HW Makpodbarn. Ha mpemapatax, oKpauienubix a3yp II-s03MHOM, MbI HaOwIIO- 
anu Ha 65—70 cyTKM TOcTeleHHoe MpeBpallleHne CMelMaIbHbIX JIeEHKOMMTOB 
| JMMOUMTOB B XapaKTepHble 303HHOPUIbI NYTEM HaKOMMJIeHHA HMM 303HHO- 
MJIbBHOH 3e€PHHCTOCTH. 

A. A. Maxcumos (°) onucpipaeT y akcONOTIA OCOObIe TpyOosepHHcTbIe 30- 
HHOUJIbHBIe KJIETKU, KOTOPble COJep2KaT KpYMHbIe TpanyJIbl pasHow BeMUMHbI 
Ppa3IH4HOM KOJIMYeCTBe; OH CUMTAeT, UTO 3TH KJIETKM PasBUBaIOTCA W3 Hesep- 
UCTHIX JeHKOUNTOB (JMM@OUHTOB, a BO3MOXKHO, MH NOJMHYKseapoB) nyTemM 
AKOIJICHHA B HUX KPYNHOH, HepaBHOMepHOM SepHACTOCTH HM KOTOpPble NOAB- 
AIOTCA MPH BOCHANTebHbIX TpOWeccaxX B 3HAYMTeMbHbIX KOJIMYeCTBAX, B TO 
peMA Kak OObIMHO 903HHOWHJbI He MPHHHMaIOT ydacTuA B pocnasenun. ITpo- 
ecc IIpeppallleHuA (arowuToB B S03HHOHAbHbIe MeHKOMWMTEI ONMCHIBaloT Be- 
epuep (2) y JHUMHKH CalaMaH{pbl B repHoy ee MeTamopdpos3a (ILHTHpOBaHO 110 
acroroukuny) u A. A. 3apapsuu (°) y ppl (Obl4uKa) B MecTaxX paspyeHHs MBILUL 
B COC/IMHHTEIbHOM TKAHH B CAYyYadx NOpaxkenua mapasutamu. B naiwux 9Kcrie- 
HUMCHTaX 203HHOPHIbHbIe JICHKOILMTbI MPOHMKaloT Y TMOONbITHIX XXHBOTHHIX 
NOBPeXKCHHbIC MBILLMEYHbIe BOJOKHA; BOKPYP STHX KJIETOK OOPasyloTcA MevIKHe 
ONOcTH pa3giMuHOrO oOuepraHHa. BeneycTBue HamMuna OombuIorO YCwa 
aKUX TlomocTef MHOrHe JereHepHpyiollve MbILIeUHbIe BOJOKHa MpuoOperTator 
sTYyaTHIt BH (cM. puc. 1). OcobeHHO MHOro NOJOOHEIX BOJOKOH BUAHO Ha 70 
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Cxo,HbI Mpouecc Mp paspylieHHu (buOpuHa Ha CepO3HbIX OOOOUKAX y IA 
ryliek H Kpomukos onucpiBaer JI. 1. Ponopun (*) npH 9kcriepuMeHTaJIbHOM (puOpu-i 
HO3HOM I1leBpHuTe, On HasbIBaeT STOT MpOLecc, BbISbIBAeMbIN (epMeHTaMH Makpo H 
(paros, wakyHapHbim paccacpiBanvem. A. A, 3apapsun (°) y ppid u A. M, Bacw- 
TOUKHH (2) y rOJOBaACTHKOB JAPYWIKK Take HaOuofaM MMTHYeCKHe MpOlecch 
B paspYUIaiOMMXCA MbILNeYHDIX BOJIOKHAaX, BbISBaHHbIe (PepMeHTAaTHBHOU Je~) 
ATENbHOCTbIO (AarOUNTOB. CBoecOpasHbIM H3MeHEHHAM MO/[Bepraio1cd B paHeBom 
ouare SPHTPOUMTHI, U3IMBUIMECA BMECTe C KPOBbIO IPH NOBpe2%KACHHH COCYHOB BO 
BpeMa TpaBMbl. Onn JecpopMupoBaHbl, ycTO OKpy2KeHbl OakTepHaMu (CM. PHC. 2), 
Kpaa SpuTpOMMTOB CTaHOBATCA HeEpOBHbIMM, UMTONNAasMa NOCTeNHeHHO COBep 
WICHHO pacTBOpPACTCA WH, B OMHOUHBIX CLYYAAX,OCTAeTCA B BUe Y3KOrO OOOAKA, 
OcBo6oxKeHHble Apa OKpyrJA10TCA M XOpOWO OKpawmMBarorcs asyp I1-s03MHOM 
B TeMHbIM WBeT. OHaKO HM OHH MOCTeMeCHHO HAYUMHAWT PaspyllaTbca MyTeM JIM- 
3uca. 

ConocraBjleHve KapTHH pa3spylleHuA 9PUTPOLMTOB Cc HakOMIeHHem OakTepui 
BOKPyF HUX NOSBOUIAeT AYMaTb, YTO JIM3HC SPHTPOWUMTOB 3aBHCHT OT JeHCTBHA} 
TOKCHHOB, BbIeIAeMbIX OakTepHAMH. Ha M03 QHMX CTaNMAX BOCCTAHOBUTCIbHOTO! 
mpouecca, Ha 70—I11 Quu nocne OnepalHu, KOra BOCMAaIUTeJIbHbIC ABJCHUA) 
3aTALMBAIOTCA, MOXKHO BUJeTb B PAHeEBOM OUare OFPOMHOe KOJIMYECTBO 303HHO-| 
(PHIDHBIX JIeEHKOWMTOB. OTM KIeETKM TakxKe, NOBAAMMOMY, MpecTaBsAwT Cobo OK 
U3MeCHCHHbIe CielHaJIbHbIe JICHKOUMTbI! HW JIMMOWMTbI, KOTOPble, HakarlJIMBas} 
203HHOWPUJIbHY1O 3CPHUCTOCTh, IipeBpalllaioTca B 903HHOHIbHbIe PopMpl. UacTs 
TaKUX KJIeTOK rHOHeT HM pacmajaeTcA Ha OTembubie 3epHa. Ilouru Bce pacmaja-: 
1OUMeCH KIETKH FyCTO OKpyXKeHb!l OakTepHAMU. OTO CBUJETEMbCTBYeT B MOJIb3¥) 
IpeANONOXKeHUA, ITO paspylieHve SO3HHO*UbHbIX KJIETOK MpOWCXOAHuT, Kaki 
HW pa3spyWieHve SPUTPOLMATOB, NO] BIMAHHEM TOKCHHOB, BbIJeJIAeMbIX OAKTEPHAMH. 

XOTA Mbl Cilel{MasIbHO He HCC/IeOBaJIM Npouecc pereHepaluH COeCAMHUTEJIb- 
HOM TKaHH B YCJIOBHAX CeNTHYeCKOrO BOCIaJIeHHA, Mbl, TEM He MeHee, IIpH U3y- 
YeHHM pereHepallHu CKeJIeETHOH MbIIMeUHOH TKAaHM CMOTJIM ClesaTb pay HaOsio- 
CHM, CBMJeTesIbCTBYIOMIMX O TOM, YTO H pa3BHUTHe COCAHHUTeEIbHOH TKAaHv 
OTMHMUAeTCA OT €€ BOCCTAHOBJICHHA Tp acelmTHyecKOM BocnaseHuH. B cBa3H 
C JJIMTeIbHO MpOTeKaIOlWlMM poweccom daromwvTo3a UW MeIeHHOU pesopOunek 
He€KPOTHYeCKHX Macc B OOMACTH paHbl TpaHyAWMOHHAA TKaHb Y MOOMbITHIX 
MKUBOTHBIX PaSBUBaeTCA Ha CPpaBHHTeIbHO NOSAHHX CpOKaX pereHepallMOHHOrO 
mpouecca. B TO BpeMA Kak y KOHTPOJIbHbIX JAryulek (bOpMupoBaHue coesHHH- 
TeJIbHOM TKaHH HayMHaetcaA Ha 12—14 JeHb nocme OMepalun, BONbITe Havab- 
Hble CTaquv ee OOpas0BaHHA MbI BHC TOMBKO Ha 20—25 cyrku. Tak %e Kak 
MK [pyrve aproppr (1,3-5,°), Mbl HaOMOsamu, 4TO COPMMHUTeEbHAA TKaHb MMeJAa 
Ba HCTOWHMKA CBOeTO BOSHHKHOBeHHA — TeMaTOreHHbIli M rucTHoreHubiii. 
B neppplli nepHoy cBoero pasBuTua (20 cyTKH nocne NOBpexeHHA) COeAMHH- 
TeJIbHaA TKAHb BO3HHKaeT laBHbIM OOpas0M 3a C¥eT CBETIOAEPHbIX MHMO- 
UMTOB, BbICeIAIONIUXCA Ha MeCTe PaHeHHA U3 KPOBEHOCHBIX COCYJOB WIM Ke UB 
M3JIMBINCMCA KPOBH Ip MOBpexeHHH COCyOB. OTH KNeTKH ObICTpO yBeNHUH- 
BaloTCaA B pasMepax, Y HUX NOABJAIOTCA OTPOCTKH, Ip MOMOILH KOTOPBIX OHH 
BCTYMaloT B CHHTHUMAJIbHYIO CBA3b Apyr c Apyrom. B sTor mepuoy cocyAbl elle 
He OOpa3ylorca HM, CuleJOBATeMbHO, COCAMHUTebHAA TKAaHb MpeycTaBmena Gec- 
COCYAMCTbIM, TeMATOreHHbIM, (uOpoONacTuyeCKUM CHHTHIMeM, cojepxKallum 
(parounTbl pasIMIHOTO npoucxoxenHA. SHaqTeNbHO NO3xKe, HaHa c 39 cy- 
TOK NocNe ONepaluu, HaYMHaeT paspacTaTbCA FUCTHOreHHaA COeMHUTeIbHAaA 
TKAHb, OCHOBOH KOTOPOH ABMAIOTCH KAaNWJWIAPbl, pasBUBalouuecsd 3 COCy]OB, 
MmpWJierawulux K paHe HM OCBOOOMBIIMXCA OT CBA3H C OCHOBHBIM BeLIleCTBOM, 
4 PHCTHOreHHbIe (PuOpOOMAacTI, KOTOPbIe COBMECTHO C COCy aM HPOHUKAaloT Fvry- 
60KO B o6s1acTb neexra. OjHako mpouecc o6pasoBanua cocyqucToli rucTuo- 
PEHHOH COCMHUTEIbHOW TKaHM 3aMeJJIeH, TaK 2Ke KaK M Mpotecc OOpasoBaHnHnA 
Kanusaaapos. Jlaxe na 111 cyTku BoccranoBuTenbHOro Mpouecca rucTMuoreHHasi 
COCNMHUTCIbHAA TKAHb B OOACTH PaHbl OKA3bIBAeTCA MaJIO PasBUTOM, OObIUAA 
yacTb. JecektTa 3an0HeHa GeccocyucTOH cOeMHNTeMbHOM TKAHDIO. 

Takum 06pa30M, y MOMOMbITHBIX 2KMBOTHBIX OCOGeHHOCTH pereHepallHn coe- 
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Puce. 1. Onpir, 70 cyrKuH. Helitpopububie H 3903HHOHJIbHbIe eHKO- 
IHTbI BHYTPH MBIIMeYHbIX BOJIOKOH; BOKPyr HHX MOJMOCTH pasJIHUHbIX 
ouepTaHHH; MbIMeuHOe BOJIOKHO ipHoOpetaer ceTuaTy!O CTPyKTYypy. 
@uKkcallua WeHKepoM, oKpacKka a3yp II-303HHom. Ok. 10, 06. 40 


Puc. 2. Onpit, 87 cyrKu. Vismenenuble SpHTpounTsl. Appa 2SpHTPOUMToB, 
ocTapliveca mocie paspylwieHua wuTonma3smMpl. uKkcaunA Bpanka, 
oKpacka a3yp Il-303HHom. Ox. 10, 06. umm. 9 


JIAH, rt. 108, Ne 4, Lamnenb 


QMHMTeCIbHOH TKAHM MO CpaBHeHWIO C KOHTPOJIbHbIMH 2KHBOTHBIMH CBOJATCH 
B OCHOBHOM K 3HauHTeJIbHOH 3aepKKe ee pasBHTHA HM K NIpeBasMpoBaHuio reMa- 
TOreHHOH (OpMbI ee OOpasoBanna. 

IIponecchl npomndepatuu cKeeTHEIX MBIWeUHBIX BOMOKOH Y KOHTPOJIbHbIX 
*KUBOTHBIX MPOTeKaJIM B YCJIOBHAX HalIMX SKCIePHMeHTOB MO THITy MHOCHMIIa- 
CTHYECKOFO OOpas0BaHHA MbIIMeYHBIX BOJIOKOH. Panepoit necbeKT 3apacraer MEI- 
WIeYHBIM PereHepaTOM, MpeCTaBJICHHbIM TlaBHbIM OOpa3s0M HOBOOOpa3s0BaH- 
HBIMH, MOUTH NOJIHOWCHHBIMM MBILICYHBIMH BOJIOKHAMH C TOHKHMM TpocsolikKaMu 
COCJHHHTeCIbHOH TKAHH. 

Y MOJOMBITHBIX, 2KHBOTHBIX TAK 2Ke KaK HB KOHTpoue, KPOMe paspyllleHua He- 
MOCPe€ACTBEHHO NOBPe2KCHHBIX MbIIMeYHbIX BOJIOKOH, MpOHCXOAUT YaCTHUHBI 
HEKPO3 IpHJeralou{ux K HAM BOJIOKOH. B yuacTKax TaKHX MBIIJeCUHbIX BOJIOKOH, 
He NOZBepriuluxca IeHKePOBCKOMY HEKPO3y, MOXKHO BULETb TOJIbKO ClaOble M0- 
IIbITKH K perenepauuu. Mnorga Ha KOHWAaX NOBPeXKECHHBIX MBIMICUHIX BOJIOKOH, 
HauvHas c 80 cyToK, IpOoncxoAUT OOpasoBaHNe Oas0@UJIbHbIX MBIIUCUHBIX HOUeK, 
KaK H B KOHTpOJIe, HO OHH CKOPO BaKYyOJM3HpyloTcA MH TocTeMeHHO pacca- 
cbipaores. TouJIbKO B PeAKUX CJy4YaHX OJMHOUHbIe MbIWIeCUHbIC 71OUKH BbITATH- 
BaloTcA B MHOCHMIMIACTbI, KOTOPble B CBOCM Pa3sBHTHH JOXOAAT JO CTaWu MbI- 
meuHbIx TpyOouek (109 cyTKu). OHaKO OHM B HECKOJIbKO pas TOHbIIe, eM 
PasBUBaloulveca B KOHTPOUe, HB LaJIbHeHINeM He JOCTHPAIOT BeJIHUMHbI HW Md- 
(bepeHMpOBKH HOPMaWIbHbIX MbIIMCUHbIX BOJIOKOH (HallpHMep, He Bce Apa pac- 
WOJlaraioTcs MO capKomeMMOH). Mspeyka HaOslofaeTcaA Nepexoa K MuOOJa- 
cTHyueckoMy cmocoOy pereHepaluu. C KOHIOB MBIMeUHbIX (parMeHTOB oTIe- 
JIAIOTCA MHOOJACThI C YKOPOYeCHHBIMH HeOO“yanHOH (OpMbI OTpocTKaMH H 
MIpOWBurawtcs B rIyOHHy rpaHy/AWHH, HO HM OHM OBICTpO rHOHyT. 

Mcxo0M BOCCTaHOBJCHHA MBIMeYHOrO Ledekta ABIAeTCA He OOpasoBaHne 
MbILMeUHOrO pereHepata, KaK B KOHTPOJe, a 3allOJIHeHHe ero HeEspesOl pHIXON 
COCJHHHTeCIbHOH TKAHbi0. 


Tlepsni JlenuurpagcKHH MeMUMHCKHH WHCTHTYT Toetynuso 
um. V1. II. Ilapnosa 28 X 1955 
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Jloxaagn Akafwemun HayK CCCP 
is 1956. Tom 108, Ne 4 


\ 


PH3HOJIOLHA 


3. Tl. KOKOPHHA 


OCOBEHHOCTH PE®JIEKCA MOJIOKOOTHAUH Y KOPOB 
C PA3JIM4UHOHM MOABMDKHOCTbIO WH YPABHOBELEHHOCTbIO 
KOPKOBbIX HEPBHbIX [IIPOLECCOB | 


(IIpedcmasazeno axademuxom K. M. Boikosam 5 1 1956) 


| 

B Teyenue tOcieqHUX NeT petbieKc MONOKOOTAAUM NOABeprasicA eTasbHOMY 
H3Y4eHHIO B HCCIeJOBaHHAX pxAya aBTopoB. Bombwoe BHMMaHHe, B YaCTHOCTH, 
OblIO yeNeHO STOMY BOMIpOcy B Ma6OpaTOpuN usHOJIOrMM CeJbCKOXO3HHCTBEH- 
HbIX 2KUBOTHHIX Muctruryra dusvosoruun AH CCCP um. UM. I. Massopa. Pado- 
tamu (19,679) vw wp. 3HadMTeIbHO KOHKpPeTH3HpOBaHbl MpecTaBJeHuA 
O mpoTeKaHHH petbileKca, H3y4eHbI ero adipepeuTuble u sc*pepeHTHbie NYTH, H3- 
MCHEHHA Ha MpOTAKeCHHM JaKTallMU, H3MCHeCHHA BHYTPHBbIMeHHOTO JaBJIeHHA, 
YCTaHOBJIeHa BO3MOXKHOCThb OOpas0BaHHA YCJIOBHbIX Ppe*JIEKCOB Ha BbIJ[eIMTeJIb= 
HY1!O J[€ATCIbHOCTb MOJIOUHON >KeIeSbI. 

Ileub10 Halllero VccCueAOBaHUA ABJIAOCb H3yYeHHe pe*sIeKCOB MOJIOKO- HM XKU- 
pooTyauw y KOpOB C pa3vIMYHbIMH THMOMOTHYeCKMMH OCOOeHHOCTAMH BBICIeH 
HepBHOH JesaTembHocTu. Pa6ora npopeyena B 1953—1955 rr. [locrapneno 286 
ONbITOB Ha 9 BbICOKOMPOAYKTHBHBIX KOpOBax 2—8 JlakTallul OypomaTBHHCKOH 
MW rOMaHACKOH nopoy craqa HayunHo-onpirHou cranmuu Muctutyta pusnouorun 
uM. VW. I]. Tlasnopa AH CCCP. 

OnpiTbl NpOBO_MANCb BO BpeMaA BeyepHelt WOlKu. Kopospe B seBbIii 3aqQHui 
COCOK BCTaBJIAJICA KaTeTep HM BbillycKaacb I nopuua MomoKa. Uepes 2 MuH. 
nocie NpekpalleHHaA CTpyH OApKa OOMbIBasIa BbIMA, HU B OTBET Ha OOMbIBaHHe 
M3 KaTeTepa Bbiyensaacb I] nopuna MonoKa. Uepes3 2 MuH. nocule ee OKOHTAHHA 
BbIMaMBaJIMCb OCTAJIbHbIe TPH YeTBEPTH BbIMeCHH, a M3 KaTeTepa BbiTeKana II] 
nOpuuA MOmOKa. OTMeuaJIHCb JIATEHTHbIe MepHOAbI MH BPeMA BbITeKAHHA NOPUHH, 
KOJIMYECTBO MOJIOKAa H COJep Kane MOJIOUHOLO KPa B KAKJOU NOPIHH U BO BCeEM 
yqoe. Onpeyesienne THNOMOrHYeCKUX OCOGeHHOCTeH OCHOBHbIX HEPBHbIX Mporec- 
COB KOPOB IIPOH3BOMIOCb MeTOAMKOH JBUTaTebHbIX MMUIEBbIX YCJIOBHbIX Ppe- 
(aekcos (8). B pesyprate ucnbiranHit XMBOTHbIe NO ypaBHOBeIIeHHOCTH HEpBHbIX 
MpOWeccoB ObWIM pasyeeHbl Ha ABe rpymnp: I —c peoOmayqanwem mporecca 
BOZOYKeHHA Haj Tpoweccom TopMoxeHua, I] —c ypaBHOBeleHHbIMH KOp- 
KOBbIMH TpOleccaMu. Cuia WM MOBYXXHOCTb HePBHbIX MpONeccOB BapbupoBasH 
B WHpOKHX Npeyemax y KOpoB OGeux rpynn. 

Berapenve KaTetTepa BbISbIBaIO y OOJbIIMHCTBa KOpOB CHayasia HapywieHHe 
OObIMHOl MOMOKOOTAauH: yBesuuenne III nopuuu 3a cuer I u II; sto npoucxo- 
AUNIO, HOBAIMMOMY, B pe3yJbTaTe BHELIHeErO TOPMOXKeHHA, TAK KaK 3TO ABJICHHE 
NOCTeNCHHO HCYe3aJO, MPHYeM TeM OpicTpee Y OTCJIbHbIX KOPOB YeM BbIILe Obiwa 
NOABYWXKHOCTb HX HEPBHbIX mpoueccos. Y KoOposel Jlacrouku, OOsasaromjeli BbI- 
COKOH MOJBH2KHOCTHIO HEPBHbIX IIPOLWeCcCOB, TOPMOXEHHA He OTMEUAJIOCb: JaHHbIe 
N€pBOrO OlbITa He OTMMVAIHCh OT MOCeLyromux. Y KopoBpi Buppl, co cpesueli 
NOABY2KHOCTbIO HEPBHbIX MpOWeCcOB, TOPMOXKeHHe MCUesaIO MOcNe 2 OMBITOB, 
ay Koposp! JIun3sbl, C MIOXOH NOABM>KHOCTHIO,— Tocve 9 ONbITOB. 

Tocne MCYE3HOBCHUA TOPMOXKeHHA, CBASAHHOFO C BCTABJIEHHeM KaTeTepa ]lO- 
APKOUW CipaBa, T. €. C OOBIUHOM CTOPOHbI AOWKU, OblmO OTMeUeHO, ITO xXapakTep 
PaciipeneseHuA MOIOKa WH MOJIOUHOTO *KUpPa MEK y OTACMbHbIMU NOPUHAMM CXO- 
AeH y Kopos OOeHX rpynn, XOTA MMeIoTCH HM HEKOTOpHIe OTAMUHA (cr. Ta6n. 1). 
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Anasu3 WaHHbix Ta6. | NOKa3bIBaeT, UTO HaHGOmee 3HaUHTeNeH OOKeM [ Opn, 
AOCTHT AION B OTCbHBIX CTyYaAnx 95. YKUpHOCTh MW CKOPOCTbh HCTeueHHA MO- 
JOKa OYeHb OM3KH Y KOpOB OGeuX rpynn. I] nopuua HeBeMKa H MMeeTCA TONb- 
KO y Kopos I rpynnsi, *xupHOcTb ee Gnu3Ka K xXUpHOcTH FIT nopuMH. OObem 
III nopunu Gonpme, a 2*xUpHOCTS MH NaTeHTHbIIi TlepHOA Menbile y Kopos II 
rpynmipl. 

TaOsuna 1 


: I nopuua IT nopuus III nopuun* 

ges | & 2 2 B ESe | oe | b gas leg 

KJIMUKH KOpOB Kayo 2 Bog eae yo ¥ Boy ees Bayo < 

Coxe | BS Om ose | a BS x Roe | C28 | A 
SRE | Be | gab | Gan | RBe) B | Gas | Fou | eee | dee 

Ase |, Om mms | SBS] me2!1 oa mas | S28 | m2! So 
I. Atipa Ths yh ql SUS 30 65 1 Ae 49 100 Ted 6.2 
Bupa axe lla att 27 87 einai | eal 94 55 23; 2m aor) 
| JIlacrouka | 82,1 1,8 28 68 leas Dee 50 82 10,6 6,5 
~ Illytuxa SST) Ah gaan! 30 OT CyYTCrR ye T 117 0,3 | 6,6 
Brett. +: --1--8252> + 2,0 29 ils Crome 64 89 Leo On 
Il. Kpansa SAUD. Oh uh 24 OV DAChya ll CALPE RYRCrT: 74 05) dei 
Jina 04,2 455 D4 bs 87 45,8 3.0 
JIuH3a 61,1 1,8 Zo E 80 33,9 | <be9 
Jlioctpa TER ARG 28 2 63 Payeey |i (Sirs: 
pers oe. cy, 71,9 [12,0 34 Ot CV TG.T BE) yicert 76 28000 | Hosa 


* Bpema ucteyenHax 100 ma monoxa III nopuuH TouHO onpexenuTb OKa3asIOCcb HeBO3- 
MO2XKHEIM. 


IIpuH m060M HapyileHHH OOBMHOrO CTepeOTHMa JOHKH 39TH , COOTHOWICHHA Me- 
HAIOTCA, IPHYeM BbICTYNMaIOT pe3kHe pa3JIMUHA B XapakTepe OTJauH MONOKAa 
HM MOJIOUHOTO X%KUpa Y KOPOB C pa3JIMYHOH ypaBHOBeLeHHOCTbIO HEPBHbIX Mpo- 
lieccos. IIpu BcraBeHuH KaTeTepa He JOAPKOH, a SKCIIEPHMeHTAaTOPOM, HIM JO- 
sApkoH, HO cjleBa, Y BC€X KOpOB yMeHbllaacb I nopyua momoKa. IIpu stom 
kopospt I rpynmbl OTAaBasH 3ajlepxaHHOe MOJIOKO B OTBET Ha OOMBbIBaHHe BbI- 
MeHu, a Kopospl II rpynnpl yyqep2KuBaH ero WO Havana Joliku. B tab. 2 npeg- 
CTaBJIeHO pacmpeyemeHve MOOKa HM MOJIOUHOTO *%KUpa MPH BCTAaBJIeEHHM KaTeTepa 
9KCHepHMeHTaTopoM cyiepa. IIpu stom y Kopos | rpynupi I nopuua OKasasacb 
B 2,9 pasa 6ombiue, uem y Kopos II rpynnpr. Bennunna I] nopuuu ofunakosa, 
HO y Kopos I rpynmbl laTeHTHbIH Mepvok peakIlHH KOpoue, a 2KUpHOCTb Ha 1,9% 
Boe. JJo Havana fouKu KopoBp! Il rpynnpl yepxuBaIH B 2,7 pasa OombILe 
MOIOKa, 4eM KOpOBb! I rpynmpl. 

IIpu cpapuenuu xXapakTepa OTAa4dH MONOKAa M COJepxKaHUA WKUpa Mp BCTAaB- 
JIGHHM KaTeTepa JOApKOl u aKcnepuMentaTopoM (Ta6a. | u 2) OKasbIBaeTCH, YTO 
B mepBoM cmy4ae | nopiMa MomoKa y KOpoB OOeNX rpynn Opita Combine Hi BbITE- 
Kalla Ona OpicTpee. OOnxACHHeTCA 9TO TeEM,YTO CaMO TIPHOMMKeHHe NOAPKH C NO- 
NOWHHKOM eCTb JIA KOPOB yCAOBHbIM pa3paxKUTeJb, BbISbIBAIOWIM pedeKc 
MomoKooryayun. Jia NO_TBepKJeHHA ITOFO OblIM MpOBeeHbI CIE AYIOULME OTIBITHI. 
Oyuy us Kopos, Jlacrouky, exkeqHeBHO CTasla JOHTb He JOApKa, a MaOopantkKa, 
nomoraromlast pu onbirax. Uepes 7 Aueli Ha BcTaBseHve KaTeTepa saCopant- 
Kol w JoapKoli JlacrouKa pearupoBasa OfunaKkoso. Ha Apyroii Kopose, Alize, 
OibIThI CTaBuuuch He 1—2 pasa B Hejesmo, a exkeyueBHO. Ha 5 jenb (onbiT 
30 X) Alipa cama BcTala pH mpHOM2KeHMM 9KCHepMMeHTaTOpa, TOra Kak pee 
ee Bcera NpHXOMOCb NOJHHMATb. V3 Katetepa Bbijemunoch 1660 Ma MooKa 
¢ *KupHOcTHIO 3,0%, ¥TO cocTaBHsIO 95,4% Bcero KOMMYeCTBa MOJIOKA, MOuy4eH- 
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TaOauna 2 
I nopu“a II nopuua III nopuvua 

fee le.|¢ el 4 [e621] ee Sa a) | oo 

amen xopos’) Bae | # eee | es. | 8681.8 | eee) eos) aa 
seo} Onc. 1 emeeeee see | £2 | gee | 2S eee | Ree 

eee | Be | Bek | Fae | SSE | ae abs | Sos sé | S 

J ese | Se | ees | RRe | mee | Oe eee eee Sa Ome Rag Mee On One Rag Mae Or 
I. Afipa O24 | peed 33 74 DA Die horas 42 76. | {26,3 | age 
Bupa 56,7..| '2,0 32 60 PA Oe Ne cayt 30 65 | (13;4-4:-7,8 
Jlacrouxa | |47,4 24 41 70 LBs Oax| POMS 41 88 16,8 6,6 
Iytuxa 58,0 | '1,2 36 89 1350) | 12,0 of 106 28,0 | oe 

Toe ia wel | 
Gpedtie ecxcre} 10377 preg) 36 73 Zonal ar O 40 84 | 24,4 6,4 
II Apda DORE E20 30 73 26,2 | 2,4 30 76 48,6: | 5,8 
Kpaua DOs Maes 37 84 LEG 7 F250 AT 70 62,0 MRone 
Jlnana Son ld 38 86 1ORO diet 33 69 72,.b 1). 40 
JIuHsa Tye | M20 45 104 A Sh Dave 27 78 of ,Oreibione 
Jlroctpa 205 Man |eazee 39 84 LIK Sea eel 2A 60 72 53,8-| 9,9 
Cpequ... 18,3 | 4,8 | 39 | 86 Pea wee a 4A | 73 | 57,7 | 5,3 
Horo u3 cocka. B orger Ha OOMBIBaHHe BbIMeHH ObINO HOMyyeHO 40 ma (2,3%) | 


MOJIOKa C KUpHOCThIO 7,2% HBO BpeMA JOUKH eile 40 MI C TaKOM 2Ke AUPHOCTbW. 

QTOT (akT, NOATBEpXKad HECOMHEHHOCTb YCJIOBHO-pet*pyeKTOpHOrO xXapak- 
Tepa OTAauH MOIOKa, HHTepeceH TakxKe UM B Apyrom oTHOWeHUuH. Y KOpOBbl ALBBI 
OObIUHO XKHP pacmpeyesasicA MexKAy NOpUHAMH MOWOKAa CyeyIOuuM OOpasomM: 
I—21,5r; II—11,6 r; I1]—24,5r. B onpire 30 X B I nopuun BpIgenunocb 49,8 r, 
a Bo II u III BMecte 5,8r xupa. CneqoBaTeIbHO, OONbILAaA YaCTb asIbBeOMAPHOTO 
X%KUpPa BbIeMIACb B Pe3YbTATe YCJOBHO-pe*ieKTOpHOH peakuun. []oqo6noe 
ABJICHHe HCOMHOKPaTHO OTMeY¥aOCb y pxAla KOPOB Np BCTaBIeHHH KaTeTepa 
HoApkon. 

@akT 9TOT OYEHb HHTepeceH, TaK KaK OH CJIYKUT JOKa38aTeJIbCTBOM B MOJIb3Y 
HaIMUHA YCIOBHO-pe@eKTOPHOH peryJIAUHH BbIBeEeHHA XWKUpPa M3 aJIbBeOM, 
Mex/ly TEM Kak JO HaCTOAMero BpeMeHH MHOrHe aBTOPbI CUHTAIOT, YTO COKpa- 
IleHHe MHOSIIMTEIMA aIbBeO, Beyliee K OOOralleHH!O MOJIOKa XKUPOM, BbISbI- 
BaeTCA TOJIbKO CTHMyJIaMH JOeCHHA, T. e€. SesycJIOBHO pedeKTOPHbIM TyTeM. 
II NOpWHsA MONOKAa (ra6n. | u 2) 3HadHTebHO MeHbIe IPH BCTaBNeHUM KaTeTepa 
yoapkol. BepostTHo, sTO peakUMA He CTObKO GOe3ycOBHO-pedbneKTOpHad, 
CKOJIbKO YCJIOBHO-pesieKTOpHaA Ha BHA AoApKu. Ilpu serapnenuu KatetTepa 
QOAPKOM STO MOJOKO BblfenseTca BI nmopuun. 

To, uro y Kopos | rpynmpi xupHocTb MosoKa II u III nopunit 6nusKa, a B 
OTM€JIbHBIX CUYUaAX paBHa, CBUJeTebCTByeT O TOM, UTO Oe STH NOpUMM NOWy- 
YeHbl H3 aJIbBeOAPHOTO OTJea BbIMeHH.. Stor (bakT, JONONHAA aHHbie 
B. H. Bopcyx u M. I. 3axca (4), 3acraBnaer KpuTHYeCKH OTHECTHCbh K HX BBI- 
BOAY, UTO B OTBET Ha OOMbIBaHHe BbIMCHH BbIJeIACTCA TOJIbKO TIpOTOKOBOe MO- 
OKO, H MPOTHBONOCTABIAIOINMM STOMy pedieKcy, pedseKc, BbISbIBAIONMH 
cokpallleHHe aJIbBeOJ. 

Odsem II nopynu upesBnMalino ma6nneH u KoeOneTCa NO, BOs eHcTBHeEM 
Kak BHeIUHHX, TaK H BHYTPpeHHUX cakTopoB. Tak 14 X nocne OOMpIBaHHA BbI- 
mMeHM y KOpoOsbI JIMH3bI Ha CKOTHOM JBOpe norac cBerT. JluH3a pearupopana Ha 
9TO YMeHbileHHeM II nopyun yo 8,5% BMecto oOpmHEIx 41,8%; mareHTHBIi ne- 
puoy peakWHH yIMHMICH Ha 37 ceK., *xupHocTD II u III nopyuii NOHMSHaCb, 
KOJIMUCCTBO XKHpa YMEHbINHIOCh Ha 12 0%. 

I]p¥ BBeACHHM KOpOBaM KOenHa B O3aX, BISBIBAIOUWLUX Ballpesembuoe TOP- 
MOKeHHe YCNOBHBIX pedeKCOB, OTMeYaNOCcb yMeHbiweHHve II nopumH mMomoKa 
BHVIOTh JO NOJHOrTO ee HCYesHOBeHHA. 
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IIpu BCTABJICHHH KaTeTepa JOApKoH (Tad. 1) NOpunA MomOKa, nomyyaemasi 
BpCMA NOHKM OCTAJIbHbIX COCKOB, HepenuKa: 1] ,5—28,5%, T. e. npu OOpI4uHOT 
IKE BC€ KOPOBbI OOJbUIYIO YaCTb MOWIOKA OTalOT YCJIOBHO-pedsleKTOPHbIM Ty- 
1. [Ip Hapywenun OOpuHBIX ycnoBuii AoliKku (Tabs. 2) Koportt | rpynmbl yyep- 
BaloT JO Havasia JOUKH TaKKe MasO MONOKa: 13,4—28,0%, B cpeyHem 21,1%. 
pospt Il rpynnei yxep2xuBator 48,6—72,7%, a cpequem 57,7%. 
OueBUHO, B pesybTaTe NOCTOAHHOM TpeHHpOBKU — NOBCeHeBHOTO TOBTO- 
IMA OTpefeeHHOrO KOMIJIeKca pasApaxkuTesel, CBA3aHHbIX C mpoleccom 
AKM,— Y KOPOB BOSHHKAaIOT CTOMKHE YCJIOBHbIe pe*JeKCbI MOJIOKO- H XKUpO- 
lau. [a nosyyenusa pesbekcos JocraTouno AostpKe ¢ MOJOHNKOM B pyKax 
MOHTH K KOpOBe B OOBIUHOe BpeMA JOHKH. JlioO0e Hapymienne OOpIUHOrO cTepeo- 
1a pa3s{paxuTeseH: H3MeHeHHe MeCTa, BpeMeHH, OYepeHOCTH OLKH, NO]- 
MK KOpOBe C pyro CTOpOubI, NepeMeHa JOAPKU BbISbIBAeT TOPMOX*KeHHe pe- 
€KCOB. OTH JJaHHbIe XOPOMIO COrsacylorcs C JaHHbIMH Apyrux apropos (°,19,9,7) 
© HaOJHONCHHAMH  KHBOTHOBOJOB-NpakTHKOB. Orciogla siCHO, KaK BaxKHO 
A MOJLYYCHUA MAKCHMAaJIbHOH MOJOUHOM MpOAYKTHBHOCTH COXpaHATh NOCTOSH- 
30 yCJIOBHH BO BpeMA JOHKH. 
_Pasnuunas peakiHA KOpOB Ha H3MeHeHHe OOBIUHBIX yCOBHH YOUKU He OMpe- 
JAeTCH Pa3MYHeM B MX NOpose, BOspacTe, BPeCMeHH JIAKTALMU, BeIMYHHe 
OA WIM COJepxXaHHH MOJIOUHOrO wKUpa. OTMeyeHa CBASb XapaktTepa petpsieKca 
JOKOOTAAYH C MOABHXKHOCTbIO H YPaBHOBEWe€HHOCTbIO OCHOBHbIX HePBHbIX 
OleccoB KOpoB. Y KOpOB C ypaBHOBeLUeHHbIMM KOPKOBbIMH MpolleccaMu pu 
MHAKOBbIX BO3eHCTBHAX TOPMOMKeHHE peddIeKCOB MOJIOKO- HW MKUpooTAayH 
JibHee H JJIMTeJIbHee, YEM Y KOPOB C MpeoOayaHHeM mponecca BO3sOy2xKeHHA 
J, TOPMO2KeHHeM. 

Cnoco6HocTb yJepxKHBaTb B IIpOTOKax HM abBeOsaX BbIMeHH OOJbIIOe KOH- 
CTBO MOJIOKa JO Havasia JOHKH XapakTepHa JIA KOPOB C ypaBHOBeleHHBbIMH 
PKOBbIMH TipouleccamH. Y KoOpoB c XOpolelH MOABHXKHOCTHIO HEPBHbIX Mpolec- 
B IIPH OJMHAKOBBIX BO3JeCHCTBHAX TOPMOXKeHHeE pe*eKCOB MOJOKO- HM 2KHpO- 
au MeHbIUe HW MpOXxoOAUT ObicTpee, YeM Y KOPOB C MJOXOH NOABYXKHOCTbIO 
PBHbIX NpOWeccOB. OTHM B 3HaUHTeJIbHOH Mepe MOXET ObITh OOBACHEHA PasHH- 
|B BeJIMYHHE CYTOUHbIX KOsIeOAHHH MOJIOKA H MOJIOUHOTO Rupa OTJCJbHbIX 
POB. . 

CootHomenve BemHunHH I uv III] nopyni monoKa onpeyensetca THNOOrH- 
CKHMH OCOOeHHOCTAMH BBICLUICH HEpBHOH JIeATebHOCTH HW YCJIOBHAMM OFIbITA. 
(plleKC MOJIOKOOTJa4UH, NMOBMAMMOMY, MO2KHO HMCHOJIb30BaTb MIpH OlpeseseHuu 
MIOOrH4eCcKHX OCOGeHHOCTeH HeEPpBHOM JIeATeJIbHOCTH KOpOB. 


Vuctutyt @usvonorun um. VM. II. Masuosa Tloerynua0 
Axkaywemuuw HayK CCCP 30 XII 1955 
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Jloxaagu Akafemunm Hayk CcCCcCcP 
1956. Tom 108, Ne 4 


@H3HOJIOTH 


H. A. MOHMCEEBA 


K XAPAKTEPHCTHKE HHTEPOWENTHBHbIX PE®JIEKCOB 
B OHTOPEHE3E 


(IIpedcmaszeno akademuxom K, M. Botxoseim 31 XII 1955) 


B MHOrouHCJIeHHbIX paOoTax JOKa3aHO HaJIM4He pellelMTOPOB BO BCeX Of 
raHax W TKaHAX OpraHu3Ma, W3YYeHbI CBOLICTBa H B3aMMOCBA3b Kak Oesyculo 
HOW, Tak HW YCOBHOpedMeKTOPHOM HHTeEpOLeMMMAH MHOrHX BHYTPeHHUX Oprant 
(1,2,8). HWecneqopanua pelleniuu BHYTpeHHHX OpraHOB NpOMsBOAMNCh Tila 
HbIM O6pas0M Ha B3POCJIbIX XKHBOTHBIX. B TO 2%xe BPeMA C NOJHOM OUCBUAHOCTS 
BbICTYHaeT HeOOXOAMMOCTb H3YYeCHHA BOSHHKHOBeCHHA HM XapakTepa HHTePp 
UeMTHBHBIX CHTHAaOB B IMOPHOHAMbHbI HW PaHHH MOCTHATAaJbHbIM MepHor 
pa3sBUTHA OpraHH3Ma. 

B nailel npeybiqyulel padote (*) Ono NOKa3aHO BJIMAHMe HHTepOLvenryl 
HbIX HMINYJIbCOB Ha TeYeHHe IKCTEPOUCNTHBHBIX pedIeKCOB B pasJIMUHbIe Tl 
PpHO{bI IMOpHOHAIbHOLO pasBUTHA KpOMMKOB. BolacHusocb, UTO HaYMHAaA C 25- 
26 JHA SMOPHOHAIbHOM RKU3HH pasparxkenne pellelTOpOB xXeyKa WH TpAMC 
KMIIKH BBbISbIBaeT JBHTaTeJIbHYIO peaKIHIO IMOpHOHa HU M3MeHAeT TeuveH! 
SKCTEPOUeCNTHBHBIX pedbiekcoB. BesycOBHad HHTepOWeNTHBHAA CHrHaMsauy 
WM BJIMAHMe ee Ha SKCTEPOUCNTHBHY!O YCHJIMBaIOTCA 10 Mepe NpHOsMKeHHA Mt 
MeHTAa pOXJeHuA. OTa paobota nocTaBusla Ha OVepeb H3yYeHHe HMHTepOLenTHul 
HbIX pe*JIeKCOB B PasJIMYHble MepHObI NOCTHATAJIbHOTO pa3BHTHA 2KMBOTHO 
OKCIEPHMeHThI MpOBeJeCHbI B YCMOBMAX OCTporo OnMbiTa Ha 40 meHKax pai 
JM4HOTO BOspacra (or | WHA QO 7 Mec.). OnbiTbl NponsBO_NIuCh TOA spny 
HbIM HapkoO3oM. PerncTpHpoBamOcb KpOBAHOe JlaBseHve B a. carotis u JE 
XaHue. 

Jl pacTs>KeHUA Key [Ka B HeTO BBOAMJICA TOHKOCTeHHbI peSuHOBbI Ga. 
JIOHYHK, a B MOYeBOM My3bipb — KaHIOIA, NOCe Vero NPOHSBOAMOCh MeXaHl 
yecKoe paskpaxkenve (pacraxKeHHe) CM3HCTOH xKeTy{Ka HM MOYeBOFO Ty3bIps 
Bosqyx, nocTynaioujuli B OaIMOHUHK B KeJYAOK WM yYepes KaHIOJIO B MOUeBOH 
3bIPb, HOSMPOBAJICA allNapaTOM «MHeBMOTOpaKcy». 

IIpu pasiqpaxeHuu MeXxaHOpelenTopos xeyyKa y meHKOB c | yo 15—1 
He KpOBAHOe JaBseHve BCerfa, 6e3 BCAKUX HCKMOUeHHH, NOBbIUANOCb. Tal 
y 2-HeBHOrO WeHKa pasyBaHne xenyAKa 50 cm® Bosqyxa BHISBANO pesKoe (F 
20 MM pT. CT.) NOBbIMeHHe KpOBAHOrO JaBmenua (puc. la). Y 10-qHeBHOI 
IeHKa pH pa3sfparxkeHHH MeXaHOpelenTOpoB x*KeyAKa TakxKe HaGsoMaerc 
MpeccopHpil appext (puc. 16). 

Haunnaa c 15—16 qua pasqyBanue Key Ka BbISbIBaeT, KAK IpaBHJO, BO! 
HO€ M3MCHeHHe KPOBAHOTO aBJeHHA; B Havane paspaxeHua — npeccopHB 
appekT, a 3arem — yenpeccopubii. Ha puc. 16 ipecTaBslena KHMOrpaMN 
onbira Ha 16-qHeBHOM menKke. IIpu pasipaxeHuu xKeyKa KpOBaHOe Jal 
JeHHe C JMaTCHTHBIM NepHOJOM, PaBHbIM JONAM CeKYHJbI, yBeMUnMBaeTC 
Ha 10 MM pT. cT., ONycKasch, OfHaKO,Yepes HECKOMHKO ceKyHy Ha 20 MM HUH 
MCxOqHOrO ~ypoBHA. B sroT nepwoy nocTHaTabHoro pasBurua (c 15—16 4r 
18—20 qHM) pasqpaxkenve MexaHopelenTopos 2KeyAKa BbISbIBAeT By xpa3He 
HM3Me€He€HWe KPOBAHOrO JaBJIeEHHA MW BCera HaOMOMaeTCH BHavaNe NOBBIWUeHH! 
a 3aT€M IIOHWKeEHHe KPOBAHOTO aBseHHs. 
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Haunnas c 18—20 qua nocruatanbHolt *XH3HH 2KUBOTHOrO IIpH paspaxkennuu 
HENTOPOB He yAKa HaOMoaeTcA Jenpeccopubili sdpext. Ha puc. 2 a npey- 
iBNeHa KHMOrpaMMa OlbiTa Ha MeCAYHOM IWeHKe. Ip pasqwBanHu 2xenyyKa 
CM* BO3yXa KpOBAHOe JaBsIeHHe pesKo (Ha 15 MM pT. cT.) mayaeT vu H3Me- 
eTCA MbIXanne. [lonvxKeHHe KPOBAHOPO JaBMeHHA BOTBET Ha pasfparkeHue me- 
HOPeHeNTOPOB xe y4Ka OTMeuaeTcA NO 45—47 qua. Haunnan c 45—47 qua 
jo 60—62 B OTBeT Ha paszparKenue petenTopos *KeyiKa HaOmoaeTcn IByX- 
SHOC MSMeHeHHe KpOBAHOTO JlaBseHin. Ho B oTmuyne oT apexta y 15— 


Paxdydanue wxenydka 80 cm? 


Pasdybanue enyoka 80 om) 


fiewm N13. Ujenak 2 dua 2 One N15. Llenok 4 mecay 


120 
q 6 100 


2 TNA 
20 
4 
| 
5 Pasxayé. enyoka 120em 9 
‘LAMA ALLAN NS 


Onein W 4, lenok 49 ned 


6 | 160 


Paxiy6. enyoka 60cm? 


a 
Pasoydanie xenyoka 60cm? 


: 5 
: Onvim N23, tenok 16 dHed oR ss Oaeiin NW 14. henOk 62 dwaA 


Puce. 1 Puce. 2 


c. 1. Tloppmmenue KpoBaAHOrO JaBIeHHA IpH pasqpaxkKenuu *eryAKa 2-qHeBpnoro (a) u 10-AHeB- 

-o (6) wenkos. J[Byxdba3Hoe H3MeHeHHe KPOBAHOrO JlaBJICHHA MIpH pas_paxkennu *KelyAKa 

WHeBHOrO WleHKa (6). OOO3HAYeHHA 3JleCb H Ha CIeAYIOUMX PHCYHKAaX: J—KPOBAHOe MaBJeHHe, 

— lbIXaHve, 3— oTMeTKa pa3qpaxkeuun, 4— HyJIeBad JIMHHA, 5 — OTMeTKA BpeMeHH, Ce- 
KYHJbI 


c. 2. TlonvKenve KpoBsAHOrO AaBeHHA IPH paskpaxkenun *%Keny{Ka 30-AneBuoro wenka (a). 
yxa3Hoe H3MeHeHHe KPOBAHOFO JaBIeHHA IPH pas{paxkenuu %*KeyAKa 49-7HeBHoro oe 
6). Tloppuuenue KpoOBAHOTO aBJIeHHA NIpH pas{paxKeHHH %KesyAKa 62-neBHoro MleHKa (6 


-J\HEBHbIX UICHKOB, B 3TOT TlepHO, HMeeT MeCTO BHaYaJIe NOHW2KeHHe KPOBA- 
rO JaBeHHs, a 3aTeM ToBbilweHHe. Ilpu pasqyBanun xKedy Ka 40-]{HeBHOTO 
HKa 129 cmM® Bo3yxXa KpPOBHHOe JaBsIeHHe B NepBbI MOMeHT NaaeT Ha 
MM PT. CT., a 3aTeM MOBbIWIaeTcA Ha 10 MMO CpaBHeHHI0 C HCXOJHOH BeJIN- 
HOW. OHOBpeMeHHO C 3THM yMeHbIlaeTCA, a 3aTeEM YBEJIMYMBAeTCA aMIJIH- 
Ja [bIXaTeJIbHbIX JBYXKeHUM (pc. 26). 
Y 2KHBOTHDIX B BO3pacte OT 60—62 jHeH M BHIIUe pas{parmkenne MexaHopellen- 
DOB XKEYIKa BbISbIBACT TOJIbKO NOBBIINeHHe KpOBAHOTO JaBseHuA. TIpeqctas- 
HHad Ha puc.'2 6 KAMOrpaMMa JIEMOHCTpHp yeT NOBbILMeEHHe KPOBAHOLO Be 
qBoHHOH BOMHOH pH pas_paxkenun *weryAKa 62-qHeBHOrO IMeHKa 8 ye 
3yxa. B MoMeHT HaHeceHHA paspaxenusi HaOsOaeTCA YMeHbINeHHe aM 
ATYbI J[bIXATeCIbHbIX J[BH?KCHHH. 
Pee oop accu. pasiparkeHwe MeXaHOpellenTOpoB 2%*KeNyIKa B pas/MYHble 
DHOJbI MOCTHATAIbHOO Pa3SBHTHA BbI3bIBAeT HCOJMHAKOBbIN atbpe kT Ha Kpo- 
HOM JlaBseHuu. Y HOBOpPOMeHHbIX WeHKOB JO 15—16 quel upu Pa 
70! 


*KeHHM KeMyAKa HaGmOfaeTcA MpeccopHbl sex; Cc 15—16 qo 18—20 que 
KpOBAHOe J[aBJIeHHe H3MeHAeTCH AByXasHO — CHavasa NOBbIIeHHe, Sate 
noumxenue; c [8—20 qo 45—47 He KpoBAHOe JaBeHHe B OTBET Ha pasApank 
Hue pellenTOpoB x%KewyAKa Bcerjfla NOHM*KACTCH C 45 yo 60—62 He nNpOucxogL 
ByX(pasHoe V3MeHeHHe — CHavala NOHMKeHHE, 3aTeM NOBbILIeHHe H, HAKONE} 
Hauunan c 60—62 AHA pasparxkeHHe MeXaHOpelleNTOPOB XKeJyAKa BbISbIBat 
TOKO MOBbIMeHHe KpOBAHOTO aBseHua (puc. 2 6). [Byxdasuble HSMeHCHy 
BnepHog c 15 m0 20 feb uc 45 10 50 JleHb ABJIAIOTCA Kak Obl NepeXOHbIMU af 
pHOLaMU OT OAHOFO COCTOAHMA MHTepolenTopoB K Apyromy. VMutepecno, 4} 
nepHoy 15—16 Qua COOTBeTCTByeT MpO3peBaHHIO ICHKOB H, CJIeCHOBAaTeJIbH 
MOXKHO NOaraTb, YTO HavasO JeATeJIbHOCTH 3PpHTeJIbHOTO aHasM3saTOpa Cpa 
2Ke OTparxkaeTca Ha (PyYHKUMOHAJIbHOM COCTOAHH 
armapatTos uuTepouenunu. Moment 45 Aux COO} 
BeTCTBYeT, OObIUHO, TepeXOJly OT NHTAHHA-M 
TePHHCKUM MOJIOKOM K pa3HooOpa3HOou MI 
OTH JiBa MepHoya WH B HaLIMX OlIbITaX ABJIAIO 
NepeXOJHbIMH OT IpeccopHor peakyun (Wo 154 
16 qua) K JempeccopHok (20—45 que) u i 
jlepeccOpHoli BHOBb K TipeccopHoH (HauMHa 
c 2 mec.). . 
IIpu pa3sqpaxeHHH Me€XaHOpelleNTOpOB Mf 
yeBoro IlY3bIPA C MepBbIX Hel %XH3HH WO 154 
16-qHeBHOrO- BO3pacTa IWeHKa He HaOWJaerd 
H3M€HeEHHA KpOBAHOFO JaBNleHHA V [bIXaHHA, 1 
HaunHad c 15-qHeBHOrO BO3pacTa  BbISbIBat 
NOBbULMeHHe KPOBAHOTO JaBIeHHA B OTBET 
pasayBanne nysbipa. Ha puc. 3 mpeycTapuier 
Puc. 3. THopsimenne KpoBaHoro = KyMOrpaMMbI OMbITOB Ha 20- u 36-QHeBHBI 
eo aes AT Ob aneenaros (2) IeHKaX, H B OOOHX CyuadX B OTBeT Ha pa 
4 36-JHeBHOrO (6) UleHKOB UpaxkeHve pelenTOpOB MOYeBOrO TysbIpA KPOB 
Hoe JlaBleHHe MOBbIWAeTCH. OTcyTCTBHe H3MeHs 
HHA KPOBAHOTO JlaBJICEHHA Mp pasyparxken 
MOYeBOTO Ily3bIPA Y WICHKOB B BOspacTe Jo 2 Hejesmb OCODABIAeTCA U 
OTCYTCTBHeM (MOpdomOruyecKu) pelenTOpOB B cTeHKe MOYeBROTO IysbIpA, U 
TeM, 4TO B 9TOT NepHO XUSHM XRMBOTHOTO PeLeNTOPHI elle He PYHKUMOHUP YO 
OTH Hall JaHHble COrmacylorca C UCCAeEAOBAHHAMH YeXOCOBALKUX (PHSHOJOF 
O. Kongoscxul, A. Kpxeuex, 9. Kp2xeuxopa un HW. Muxyaaui (4), moKasa 
WHX, YTO y WeHKOB JO 2-HeJebHOrO BOspacta, T. €. NO MpoOspeBanna %X 
BOTHOFO, MOYeBOM TY3bIPb CaMOCTOATeEIbHO He (byHKIMOHUpye’r. 
@asHOcTh UW eATeEMbHOCTh PeleNTOPOB KPOBCHOCHBIX COCYOB KHIUeUHHK 
B pasHble NepHOAbl NOCTHATAaJIbHOrO pasBuTHA HaOmogana JI. E. [anproza (7 
ApTop 10Ka3auI, UTO y IeHKOB 0 14 AHA 2KH3HH B OTBET Ha MOBbIMeHHe BHYTP 
COCYAMCTOTO NaBeHHA NepPySMOHHOM XHAKOCTH B COCyAaX TOHKOM KMUIKM Kp 
BAHOe JaBeHHve B a. Carotis nNOBbIaeTca, ac 15 HA MONM«KaeTCH. E. M. K 
Oakona (*), H3y4aHt BOSHHKHOBeHHE J[BHTAaTeIbHOM JeATebHOCTH TOHKOFO KE 
IUe4HHKa y WCHKOB B pasJIMYHbIe MepHObI NOCTHATAMbHOTO pasBUTHA, OTMeTHW 
pasHbId XapakTep 9TOH AeaTrembHOcTH. B nepsple 2 HeqenuM %XU3HH COKpaleHH 
TOHKOFO KHIN€4HHKa HOCAT XaOTHYeCKHH xXapakTep, a c 2—3-HeyembHOrO BOE 
pacTa ABHKeCHHA YNOPAKOUMBaIOTCA M CTAHOBATCH TAKHMH 2Ke, KaK Y BSPOCJbl 
*KMBOTHBIX. E. MW. Komapos (°), uccseqya pedaexcst c MeXaHOpellenTOpoB pas 
JIMMHBIX YYaCTKOB KMIWCYHHKAa HM MOYeBOTO TY3bIPA y WCHAT HM KOTAT, OTMeTH, 
MX PasHOOOPasHOCTh, HO He 3aMeTHJI HUKAKMX Pe3KUX W3MeHeHHH B XapakTep 
pedJIeKCOB B MOMeHT NpospeBaHus XKHBOTHbIX. 
Hicxofi 3 HaliMxX 9KCIepHMeHTAaNbHbIX JaHHbIX, MOXHO NIPHATH .K SaKkJic 
eh om oe oe ee ae B YaCTHOCTH HHTepolenTopo 
» B paHHve NepHOAbl NOCTHATAIbHOTO pasBUTH: 
2KHBOTHOTO HaOMOLaeTCA (pasHOCTh, BLIABIAeMad Ha KpOBAHOM jaBnenuu. Te 
PEXOAHBIMH HEPHOAMU OT OMHOH POpMbI petbekTOpHOrO OTBeTa K Apyrol Az 
752 


Pas0y6. moveboeo NY 3b/pA 


Onn N13. Wenok G Onea 


HFOTCA MepHOJbI MpOspeBaHHA WeHKa B MOMEHT HepexOja OT MMTAHHA MaTepHH- 
HM MOJIOKOM K pa3HOOOpasHOH mMMe. 


Jla6opaTopHaA HHTePOWeNTHBHBIX YCJOBHBIX petpeKCOB Ilocrynusio 
Wncrutyta pusnosorun uM. UM. I. Tapnosa r 15 XII 1955 
F Axkafemuu HayK CCCP 
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Jlokxaagpr Akagemun unayx CCCP 
- 4956. Tom 108, Ni 4 


PH3HOJIOTH 


tO. M. OJIEHOB u M. I. 3AKC 


O POJIM YCJIOBHO-PE®JIEKTOPHbIX CTHMYJIOB B AKTE 
MOJIOKOOTHAYUH Y KOPOB 


(IT pedcmasueno akademuxom JI. A. Op6eau 29 XII 1955) 


YcraHOBJeHO, ITO pasIHYHbIe HCKYCCTBeHHbIe pasfpaxKUTeH, a TAKE O 
CTaHOBKa, B KOTOpOM MpoucxOAUT JOMKa KOpoBp! (**), IpH MOCeAOBaTeJbHbI 
coueTaHHAX C Oe3yCOBHbIMM pa3s{paxKUTeIAMH MOJIOKOOTAAayH, pHoOpeta 
CHPHaJIbHOe 3Ha¥eHHe MW CHOCOOHDI Ip H30JIMpOBaHHOM IIpHMeHeHHH CTHMYJIMp 
BaTb Pa3JIMUHbIe CTOPOHbI STOO CO*KHOrO aKkTa. M3pecTHO Take, 4TO Hap) 
IW€HHA MpMBbIMHOTO JIA XKMBOTHOTO CTepeOTHMa OCHA MOLyT pe3KO CHM KAT 
apPeCKTHBHOCTb MOJIOKOOTAAYH, CCIM Marke ee CeSyCJIOBHbIe Pas paxKUTeJH, T. € 
TEXHHKAa JOCHHA, OCTAIOTCH HEH3MeCHHbIMH. Ho coBepleHHO He H3yYeHO, B Ka 
KOH CTeNeHH OYAYT BIMATL, IPH HaIMYHH YNPOYeHHbIX MOMOMKUTEMbHbIX YCJOBI 
HbIX CBA3€H, Te HAH WHbIe HV3MeCHEHHA OeSyCJIOBHbIX paspaxKuTeseH MOJOKO 
oTAauH. BrincHeHHe STOO NOSBOJIMIO Obl YTOUHHTH Halu NpeACTaBJIeEHHA O 3Ha 
YeHHH YCJIOBHbIX HW Oe3yCOBHbIX paskpaxKuTesleH B akKTe MOJOKOOTAAUH. 

Haim Onpitbl MpOBOAMINCb B yYeOHOM XO3sHHicTBe cpejHeH CesIbCKOXO3Aai 
CTBEHHOM wiKOsbI HM Ha cbepmMe «<Buvira» coBxo3a uM. 3aiinesa (r. IlerposapoycK 
Ha Tpex rpymnax KOpoB no cuefyrousen cxeme. IIpeqBaputTesbHO H3yyaHCh BCE 
QJIEMEHTbI PaOOTHI KaKJOH JOAPKU MyTeM JleTaJIbHOrO XpOHOMeTpaxa, HW y4H 
TbIBAIHCb yOH MU cCOfepwKaHHe %Kupa B MOsOKe. GaTeM pv HEH3MeHHON 
cTepeoTHne MOJrOTOBKH K OCHHIO BHe3alHO BBOJMJIHCb Te HIM HHI 
H3MeCHCHHA B TEXHUKY BbIJaMBaHHA, UH pe3syJIbTaT COMOCTABJAICA © COOTBETCTBYIO 
IUMMH NOKasaTeJIAMH 3a Te Ke JOUKUM BMpeAbILYUIMH, KOHTPOJbHbIM JeHb. Pano. 
Hbl KOPMJICHHA HA IIpOTsH2xXeHHH OTIbITa OCTABaJIMCb H€CH3MeCHHBIMH. 

I cepusa Opa mpospeyena Ha rpynne 5 KopoB (yueOHOe XO3AHCTBO) 
Jloapka P. Jout B xopouem Temne (OKoIO 100 cxKaTHH CcOCKOB B MHHYTYy), Kysa 
KOM; MOpAOK BbIaHBaHuA YeTBepTeH — NpsAMOH, T. e. CHauasa O6e NepeyHue 
3aTeM O0€ 3aHHe YeTBEPTH BbIMeHH. OTA TEXHHKA CO3aeT ONTHMAJIbHbIe yCJIO 
BHA JA BbI,avBaHHA MOJIOKAa. 

B pa3sMuHble OMbITHbIC AHH, He OTCTYMad OT MPHeEMOB OObIUHOM NOATOTOBKH 
Aoapka P. BBoqusa NO 3aanuio OMpeyeeHHble H3MeCHEHHA B CBOIO OOBIMHYK 
TEXHHKY: a) 3aMejIeHve Temma JOUKH — BMecTO cta 60 cxaTHI COCKOB B MH 
HYTY; ©) BMecToO JOHKM KyaKOM — Jlolika «IMHNKOM», TaJIblaMH; B) BMecTO mpa 
BHJIbHOrO «IIpAMOrO» MeTOJa — NooyepesHoe BbIAaNBaHHe KaxKOl verBepTH 
Takve yxXyAUleHHA YCOBHM BBOAMIMCb B OTACbHBIC OMbITHbIE AHH NOPOSHb WII 
OJHOBPeMeHHO. 

Kak BUqQHO u3 TAON. 1, Maxe CTONb SHAYNTeIbHbIE HAPYWICHHA TEXHUKH JOH 
KH, KaK CHM?KeHHe TeMMa WIM NOOYepe HAA OUKa OTICJIbHBIX UETBEPTeH BLIMCHH 
He CHM3HJIM OOllero BbIxXOfa MOOUHOrO »xupa. M TOMbKO OAHOBpeMeHHOe HpH 
MeHeHHe OOONX 3THX MIPHEMOB B COYeTAHHM C JOHKOH MamblaMu MpMBeIM K HEKO 
TOPOMY CHW KEHHIO BbIXOJa *Kupa. IIpu 9TOM u3 5 KOpOB TPH BOObIIe HE pearn 
poBaiM Ha yxXymenve TexXHHku JoeHHA. Uem xe OODACHHTS TaKOli pesyubTAT! 

Hauwnas c l-ro oreza Bce MOOMbITHbIe KOPOBbI HAXOJHMHCh B-BeeHHI 
OApKH P.; Bce STH KOPOBBI, 3a HCKJOYeHHeM OHOL, HME Gomee Tpex OTeOB 
Bosuuks0 MpesnonormKenve, YTO COXpaHeHve NOMHO sdceKTHBHOCTH MOIOKO 


(au Mp BHesalHOM YXyJMeHHH TEXHHKH JIOCHHA OGecneunNBaOCb 3a cuUeT 
NOBHO-pe*I€KTOPHbIX KOMMOHEHTOB peaKUMH; 3a TOsbI paOorsl qOapKu P. 
ITHMM KOPOBAMM BPeMCHHbIe CBASH YCIeJIM YKPEMHTbCA BECbMa TIpOuUHO, YeMy 
OcOOCTBOBaIa He TOJIbKO MHOFOKpaTHOCTb COueTaHHii, HO HU B elle OOvIbIeH 


SeueHH MOJIHOUCHHOCTE, CHa NOAKpenenHHi. 
« 


Taoauma 4 


Bunsanve H3MeHeHHH GOesycOBHBIX pasApaxkuTeseli Ha 3eKTHBHOCTD 
MONOKOOTAauH (rpynma Aospku P.; JanHble Aa WHeBHOH JOlKH, 
B cCpeJHeM Ha OJHYy KOpoBy) 


hiatus Pet tao Gs PED GOR Rte tr ett 


KoHTpoJbHble HH OnbiTHble DHX 

1 2 | 3 4* Qu Rake 
Cpeny. VAOKB M « «as + Bole 3,05 3,09 gaat 2,98 3,18 
Cpeyne 4 SKHPal «4s & 3,04 3,85 4,05 3,00 4,17 3,09 
CpejH#. BbIXO], MOJIOUHOTO 2KH- 

- fa Ueke ae a eee wid ett 6 M25. 14d oO DA Sia) ae 
CpeaH. BbIXOJ, MOJO¥HOTO XKH- 
pa B % K BbIXOJy B KOH- 


TPOWbHHIe HH. . . . - «| 1000) .)4100,0" |.100.0 -|103,7 1|105.,5 Sh ie) 


* Uactota pa3ipaxkenui—60 B munyty. ** TloouepeqHoe BbI,aHBaHne 
Kax%KJOH 4eTBepTH BbIMeHH, *** Q6a 9TH TIpHeMa OAHOBpeMeHHO FH, Kpome Toro, 
ouKa ,,U,HMKOM“, 


Il cepua.. na npopepku npexnonoxKeHuA O 3HaYeHHH CHJIbI MO/Kpen- 
CHM Obi MOCTABJIEHbI AHAJIOrMYHble OMbITbI Ha 3 KOPOBAaX U3 PpyNMbl JOAPKU 
., KOTOpad Take OOcyKUBaIaA KOPOB cBOeH Tpynnbl B TeYeHHe pAa Jer. 
'€XHHKAa JOUKH ee 3HAUHTeIbHO XyxKe, 4eM y JOnpKu P.; Temn — TOMbKO 80 
2KaTu B MMHYTY, WOlika He KYaKOM, a MaJIbllaMu, BbIanBaeT cnlepBa 3aqHuve 
eTBepTH, a 3aTeM, cnycTaA 1—2 MHHYTbI, NepexoyuT kK nepequuM. Bee sto JaBaso 
aM BO3MOXKHOCTb H3y4aTb BJIMAHHE He TOJIbKO «yXyJWeHHA», HO H «yJy4ule- 
HA» GesyCJIOBHbIX pas{pakuTeseH MoOKooTAayH. Pesybratbl ONbITOB OTO- 
parKeHb! B Tad. 2. 

V3 qaHuprx TaOn. 2 BUI- Ta6auna 2 
10,4TO 9KCTPeHHOE BBeeHHE Bansnve usmenenufi OesycNOBHbIX pa3paxHTedieli 
MITHMANIbHOH TeCXHHKH Y _ Ha 9eKTHBHOCTb MONOKOOTAaUH (rpynma AoApKu IJ.) 
<opos JospKu I]. oxka3a0cb 


3ECbMa 9cptbeKTHBHBIM H TIO- Ee a Onpituble HH 
3bICHJIO BbIXOX MOJIOUHOTO Ro ae oo oe er | | to on 
Kupa Ha 14,2%. Ho yxyz- 1 2 ss a 
weHwe TCXHHKM JIOHKH, B 

TAMUve OT OMbITOB Icepuv, Chenu. yroh Bw a ..| 3,04] 3,08] 3,15] 2,93 
ITPasHIOCb Ha ee pesyJb- CpenH. % Rupa. . . Bo BAG] betel) Gh iis 


rPaTaX BECbMA CYIMECTBEHHO: CPCAH. BbIXOA MONOUHO- 


é ro xupaser . . .(104,9 |413,0 |119,7-) 93,2 
3BIXO]T WKUPaA CHH3HJICH Ha Cpeau. BBIXO JL MOAOUHO- 


18,3%. TlocKombKy pa3uin- ro xKHpa B % K BBI- 
IMA MexKAy OObIMHOH TeXHH- XOMLY B KOHTPOJIbHbIe 
coh poapku II. wu meccu- TE ce ste us lO, || 100, OTS, 2a Bde? 


ee ee OMINICR COM 28s * OntTumaibHat TexHHKa joeHua; ** 60 cxaTHii 
JABACMBIM B SKCHEPMMCHTe, cocxop B1 MHH., MasbllaMH, Kawah yeTBepTb mooue- 
JbIVIH HE CTOJIb BCJIMKH, KaK  peyno. 


y WOApKu P., pesybTaT MO- 

KHO OODACHHTb, BEPOATHO, HMCHHO TEM, UTO B CBA3H CO CMaOOCTbIO NOCTOAH- 
IbIX Oe3yCJIOBHO-peeKTOPHbIX BO3JeHCTBHH YCNOBHO-petIeKTOpHbIit KOMMO- 
{€HT MOJIOKOOTJaUH CO3fasICA y 3THX KOPOB TIpH OoJlee cmaOOM, MeHee ajleK- 
3ATHOM TOJ[KpellJIeHHH HM MOTOMY OKa3aJICAd MeHee 9(pPeCKTHBHBIM. 


Il] cepua. J\na nposepku npeAnonoxenud 06 OCOOOM 3HadeHHM XO D0 
YIPOUWHEHH:X BPeMEHHbIX CBAZCH B AKT MOJIOKOOTAATH Opi NOCTABICHbI OMBI 
B JIpyroM xossiicrBe Ha 7 KOpOBax-llepBOTeIKaX, HefaBHO NOCTYNMBUIAX | 
(bepMy M paHee BOOOMIe He CyKMBUIMX OObeEKTOM (PU3SHOMOPMYECKUX IKCHEP 
MenToB. O6cayKuBasa UX JoApKa T., nOnyaMBUIad rpynny 3a | Mec. NO Haya: 
Halwux onbirop. Kayectso paOoTb oapku T. BbicoKoe. Ona CHT Ky Jako} 
temn — 100—120 cxkaTuii cOCKOB B MHHYTY, NOpAAOK BbIaMBaHHA — MpAMO} 
Takum 06pa30M, pa3smuuua Mexyy rpynnoli II] cepnu u rpynnou | cepuu om 
TOB CBOJATCH B OCHOBHOM K TOMY, 4TO y KOpoB JOApKu T. emle He Mora OOpas| 
BaTbCA CTOJIb YNpOveHHble BpeMeHHble CBASH Ha AOHKy. PesysbTaTbI Mecc! 
MaJIbHOM Qoliku Kopos rpynupl IIT cepuu noKasanbl B TaOn. 3. Mrax, BHesamH 

IipHMeHeHHe TleCCHMaJIbH 
Ta6Onuna 3 IIPHEMOB MOBEJIO K 3HaUHTE 


B E 6 ix panapa HOMY CHH2KeHHIO BbIXOJla MOJO 
JIMAHHe W3MeHeHHH KayecTBa Oe3yCOBHb - | 

*KUTeeH Ha IPPeKTHBHOCTh MOMOKOOTAAIH Horo *upa 3a CyeCT YMeHbUI 

(rpymnma yoapKH T.) HHA OJHOBPeMeHHO HU YJOA 

COJepxaHHA WUPa B MOJO 


Onutuna MOoxHO TIpeANOMORKUTH, ITO 


KouTpoub- 

saat aa ub qeHb | neHb* = gy IBTATbI Obl Obl elle 3H 
YHTeJIbHee, CCIM Obl OMbIT Ob! 
HauaT paHbile. HecoMHeHHe 

Cpenns VOW Bi anh ae Delis 2-36 is. id 
CpenHs (h) hipaa. ca al ueans 4,11 3,95 uTO 3a MeCAN paOoTbl AOAPK 
CpeH. BbIXOX MOJIOYHOrO 2*KHpa T; BbIPaOoTKa WM yilipoveny 
BT xt, sth cis i pyle Eee 93,3 YCJIOBHbIX pedeKCOB y ee Kt 
Buixoq MOnouHOrTO 2HKupa B % K OB MOrNM nNDOABHHVTECA A 
BbIXOLY B KOHTPOJIbHbI eHb 100 ,0 81,4 P POA y A 


BOJIbHO JlaJIeKO, pasyMeeTcA, 

* Jlofxa nanpuamu, 60 cxatTHii B 1 Munyty, mo- PaSHbIX KOPOB B pasHOM CTF 
ouepefHOe BbILaHBaHHe yeTBepTel. : neu. O nocaeqHeM CBHJeTeUI 

CTBYIOT 3HAUHTeJIbHbIC HHMBI 
AYaJIbHble pasIMUHA spekTa MPHMeHeHHA MeCCHMaJIbHOM JOHKH Y OTJCMbHbI 
KOpOB JaHHOH rpynnbl: y OAHOH M3 HHX CHHMKeHHA BbIXOJa %KUpa He HE 
OmofaslOCb BOBCe, a y pyro OHO cocTaBuso 29% K KOHTpOJIbHOMY J{HIO. 

B uesIoM NOYYeHHbIe JAaHHbIe CBHACTELCTBYIOT OO OTPOMHOM 3HaYeHHM KON 
MleKca YCJIOBHbIX pa3f[paxuTeseH, CBASAHHbIX c ONKOL. Tipu yocraTouHo 
MpOYHOCTH YCJIOBHbIX CBA3eH MOCeqHHe MOryT MOAJepxUBaTb 3ddekTHBHOCT 
MOJIOKOOTAa4H WH Mp BHe3alHOM H3Me€HEHHM KavecTBa Oe3yCJIOBHbIX pa3sypaxke 
HHM*. OTHM CaMbIM MOfYepKMBaeTCA BCe 3HaYeHHe MYHKTYaIbHOrO equHOOOps 
3H B OOCTaHOBKe JIOHKH. 

Bmecte c Tem, Janupie I] cepun ONbITOB BLIABJIAIOT BCe 3HaYeHHe NpaBMsi 
HOH TEXHHKM JOCHHS: BbICOKAA S:PPeKTHBHOCTh YCJIOBHBIX pa3spaxkuTeme Mc 
JICKOOTAAYH CO3aeTCA TOMbKO IPH IMTeJIbHOM HW CHCTeEMaTHYeCKOM COueTaHH 
UX C MOCTATOUHO CHJIbHBIMM UM ajleKBaTHbIMH Oe3yCJIOBHbIMH pasipaxKuTeJAMH. 


VWuctutyT 6vonornu Tlocrynuno 
Kapeno-punckoro dusnaia AKafeman nayK CCCP 22) XT T956 
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* Her COMHCHHA, YTO CHCTeEMATHUeCKOe yxyAmienHe TeXHHKH JOeCHHA NOBeO Ont, Ka 
MOKa3bIBalOT MHOTOUHCJICHHbIe 300TeEXHHYeCKHe pa6oTnt, K CHH2KeCHHIO NOKasaTenen. Ojuax 
MbI He HMeJIH BO3MOXKHOCTH NOATBEPpAHTb YTO HA CBOeCM 9YKCMEPHMECHTAJIbHOM MaTepHaue, Ta 
Kak, paboraa B MIpOH3BOJCTBEHHBIX yCJIOBHAX, Mbl HE MOrIH HATH Ha 3aBeOMOe CHHKEeHH 


NpOAYKTHBHOCTH, 
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